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I N T R O D U C T I O N .
2 <-
S eo u r ity  i s  one o f  th e  ca rd in a l req,uirem ents o f  
l i v in g  organism s, and th e  s p e c ia l  se n se s  o f  th e  body 
p lay  a v ery  im portant r o le  in  i t s  m aintenance. Of 
th è s e  s p e c ia l  s e n se s  v is io n  and h earing  are th e  most 
im portant. T h is may have a ttr a c te d  th e  a t t e n t io n  o f  
many p rev iou s im rkers who have been led  to  carry  ou t  
e x te n s iv e  re sea rc h e s  on th e  p art o f  th e  b ra in  concerned  
w ith  th e s e  tv«> primary s e n s e s . 3n th e  v e r te b r a te  
kingdom th e  m idbrain i s  a s so c ia te d  w ith  th e s e  s e n s e s , 
and a c t s  as an im portant cen tre  fo r  nervous c o r r e la t io n  
and co^^ordination.
During th e  l a s t  75 y ea rs  re sea rc h e s  have been ca rr ied  
o u t on th e  tectum  o f  th e  m idbrain in  d i f f e r e n t  
v e r te b r a te s . These re sea rc h e s  have been made from v a r io u s  
a sp e c ts  /
«à 3'
a sp e c ts  -  iftorphologicâi;,; embryologie a l , h i s t o lo g i c a l , 
p h y s io lo g ie  a l  and h ia to c h m ic a l ,  The author , however, 
has, r e s t r ic t e d  h is  a tte n t io n  e n t ir e ly  to  the grosS  
anatomy and h is to lo g y  e f  th e reg io n . T he;gross anatomy 
o f  th e  paht hhs p r e v io u s ly  heen  Studied  by R,. Owen (* 6 6 , 
' 6 8 ) ,  G* M ivart { '8 1 ) ,  A. Kappers (*6 6 :^ *29), de Lange 
( »;10),, GvJi; Hèrrickv ( L arseil4 :*26^  -'29) ï  A.
FredeH fcse (''31) V Huber and OroSby ( '3 3 ) ,  H.H. Charlton  
( *’33 )i iy R .6 1 Meader ( ' 34 ) : *'i Kappersy; Huber, and ; Cro sby 
C 3 6 ) ,  B . V  s u t le r  ^'43)yy'4,S^, Homer ( '5 0 ^ 4  àhd Yonng
( '5 0 )4  Most o f  the; previous workers:,;: hoWeyèr,; have 
co n fin ed  th e ir  resea rch es "mainly to  tdie h is to lo g y  o f th e  
re g io h y  s^Mttetitnes , 8Uppl«tiohbing th e ir  observatiO hs' by 
experim ents. Amongst th e p ion eers in"'thi{s:'Mrk; may h'e, 
m entioned P. Hamon ( '9 0 , Ramon y C ajal ( *91,
' 99 ,; '0 9 - '1 1 )  ,, A r iln s  Kapp^ers ( ' * 0 6 29) y ./and' Huber and 
Crosby {*33, *33av/ *34). P.; Ramon and Ramon y C hjal
made th e ir  v a lu a b le  o b serva tion s alm ost e h t ir e ly  on 
m a te r ia l prepared by th e  G olg i, method.::
Most Of th e  p rev ious resea rch es  have been r e s t r ic t e d  
to  one or more specim ens o f  à s in g le  sp e c ie s  ekcept fo r  a 
few  Works r e lâ t in g  to  phylogèny by Huber and Crosby ( ’ 33 , 
( 3 3 a , /
-  4  *
(0 3 a , and ’3 4 ) .
In t h i s  t h e s i s  an attem pt v / i l l  be made to  e lu c id a te  
th e  com parative enatony o f  th e  tectum  o f  th e  midbrain. a s  
rev ea led  by an exam ination o f  i t s  groas anatomy and 
h is t o lo g y .  Thus th e  e x te r n a l form o f  th e  teotum  and 
th e  shape o f  th e  r e la te d  part o f  th e  v e n tr ic u la r  c a v ity  
w i l l  be s tu d ie d . S p e c ia l a t te n t io n , however, w i l l  be 
g iv en  to  th e  d if f e r e n c e s  in  th e  lam inated arrangement o f  
i t s  nerve c e l l s  and f ib r e s  e sta b lish ed , by r e fe r e n c e  to  
Huber and Orosby’s  (*33) c la s a if iC a t io n  o f  th e  la y e r s  o f  
th e  r e p t i l ia n  tectum ,
In order to  throw  l ig h t  On th e  s ig n if io a n c e  o f  
th e s e  d if fe r e n c e s  th ey  w i l l  be considered  a# ev ldenoe o f  
th e  nature o f  th e  ev o lu tio n a r y  changes w hich have g iv e n  
r i s e  to  th e  mammalian teCtum, These changes w i l l  be 
compared w ith  th o se  tak in g  p la ce  in  th e  d evelop in g  
tectum  o f  th e  ch ick  w ith  s p e c ia l  r e fe r e n c e  t o  m y e lin a tio n . 
They w i l l  a ls o  b e .examined from a fu n c t io n a l stan d p o in t  
as su ggested  by HUber and C rosby's fu n c t io n a l a n a ly s is  
(1935) o f  th e  r e p t i l ia n  tecthm .
The au th or d e s ir e s  to  make i t  c le a r  th a t  each o f
th e  /
w 5 ^
th e  s ta tm ie n te  made u n d er th e  h ead in g  o f  ^•observations*^ 
i s  b a sed  on h i s  p e r s o n a l  s tu d ie s  o f  th e  s e r i a l  s e c t io n s  
p rep ared i^ex cep t w here I t  h as  been s p e c i f i c a l l y  s t a t e d  
o th e rw ise#
— 6  —
MATERIALS AMD MBTHQDR.
.M* y m*
The m a ter ia l#  c o n s is te d  o f  20 Salmo s a la r  (salm on  
p a r r ) , 12 Rana tem poraria tem poraria ( f r o g ) , 12 L acerta  
v ir id l s  (common green l i a a r d ) , 45 Ga l iu s  dom esticus 
( dom estic f o w l) , and 20 Mus n orvég ien s a lb in u s (common 
w hite  r a t ) .  These anim als were s e le c te d  fo r  the work 
because th ey  were e a s i ly  a v a ila b le . The anim als were 
a l l  o f  a d u lt  ages excep t th e  b ird s whose ages va r ied  
from 1 day a f t e r  h atch in g  to  2 years o r  more.
The anim als were k i l l e d  w ith  il lu m in a tin g  gas in  
a c lo se d  chamber', w eighed, measured, and in je c te d  
through th e  h ea rt w ith  IG^ n e u tr a l fo rm a lin , and 
sodium c h lo r id e  9 , 65$  f o r  th e  f i s h ,  f r o g ,  and l iz a r d ,  
0 ,7 5 $  fo r  th e  b ir d , and 0 ,8 5 $  fo r  th e  w h ite  r a t .  The 
anim als were then skinned and kept in  th e  same f lu id  
fo r  p relim in ary  f ix a t io n ,  A fter  48 hours each brain  
was removed from i t s  c r a n ia l  c a v ity ,  w eighed, and 
se v e r a l measurements were made as d e ta i le d  la t e r .  The 
b ra in s wore then p reserved  in  th e  same f ix a t i v e  fo r  a t  
l e a s t  th r e e  w eeks.
Photographs o f  th e  l a t e r a l  su r fa ce  o f  th e  a d u lt  
b ra in s o f  a f i s h ,  a f r o g , a l i z a r d ,  and a b ird  were 
taken* to g e th er  w ith  th a t  o f  a one day o ld  c h ic k , to  
show th e  d if f e r e n t  p a r ts  and th e ir  r e la t iv e  p ro p o rtio n s.
— 8 —
The b ra in  o f  an a d u lt w h ite  r a t  was s im ila r ly  photo­
graphed to  show i t s  d o r sa l su r fa c e . The tectum , 
b ein g  then  exposed by th e  removal o f  th e  cerebrum and 
th e  cereb ellu m , was a ls o  photographed to  show i t s  
l a t e r a l  su r fa c e .
The b ra in s were then  embedded.in p a r a ff in  by th e  
fo llo w in g  m ethods, which were found to  be th e most 
s a t is fa c to r y :
R eagents/
^
r w i -  r r l  T T - n . T — r  Ti :  1 1 - t t t , - . - n
B - â s  l usHît^î
sa
CSÎ
^  o 
H Hm î*—*,û
S III
CM
II «HS
Remarks:
1 * A fter  a s e r ie s  o f  experim ents th e  above tim e ta b le  
was found s u ita b le  f o r  embedding th e  r e s p e o t iv e  
braim  in  p araffim .
I t  was a ls o  n o tlo ed  In th e  p ro o ess  o f  dehydration  
during embedding th a t  th e  tim e in  ascen d in g  grades o f  
a lc o h o l, /
-Tranaverse s e c t io n s  were out e e r ia l ly  w ith  a ro ta ry  
microtome s e t  f o r  a  th ic k n e ss  o f  15 u . .iSvery 5th  s e c t io n ,  • 
having been mounted on a s l id e  in  th e  u su a l way, v^s 
sta in ed  to  show th e  m yelinated  f ib r e s  by Goldman’s  method 
fo r  protozoa (M* Goldman, ’4 9 ) .  A s im ila r  s e r ie s  was 
s ta in e d  viith  an a c id i f ie d  aqueous s o lu t io n  o f  a b a s ic  d ye , 
oarbol fu c h s in , to  show th e  M lasl g ra n u les  contained  in  th e  
c e l l  b o d ie s . A th ir d  s e r ie s  was s ta in e d  by Bodian’ s  s i l v e r  
tech n iq u e (D, Bodlan> *35, ’37) to  show th e  nerye c e l l s  and 
th e  n e u r o f I b r i l la e . These tech n iq u es were adopted s in c e  
th ey  cou ld  be stan d ard ised  and ap p lied  to  the, s w e  s e r ie s  
o f  s e c t io n s ,  a s  th e  resea rc h  was meant to  be a g en era l 
survey o f  th e  com parative anatonqr o f  th e  t e o t m .  In  
p e ir tic u la r , i t  may be noted  th a t ,  a lthough  iron-haem atoxylin  
tech n iq u es s ta in  fo r  th e /p e r t  o n ly  th e  n eu rok eratin  r e s id u e  
o f  th e  m yelin  sh ea th s ,, th ey  provide an in d ic a t io n  o f  th e  
com parative degree o f  developm ent o f  th e s e  sh e a th s . I t  was 
o r ig in a l ly  proposed to  supplement th e  iron -h aem atoxy lin  w ith  
P al-W eigert p r e p a r a tio n s , but th e  sh o r tn e ss  o f  th e  tim e  
a v a ila b le  made t h i s  im p ra ctIca b le . About 108 s e r i e s . o f
s e c t io n s  o f  th e  ./brains', o f  d if f e r e n t  anim als were th u s s ta in ed  
by th e s e  d i f f e r e n t  m ethods. M icrophotographs o f  th e se  
s e c t io n s  were talcen a t  th r e e  d if f e r e n t  l e v e l s  v i z .  p o s te r io r  
commissure, oculom otor n u c le u s , and tr o c h le a r  n u c le u s , to  
i l l u s t r a t e  th e  o b se r v a tio n s  as fa r  a s  p r a c t ic a b le .
“  I X  "
a lc o h o l ,  p a r t ic u la r ly  96;  ^ and a b so lu te , should be cu t  
dovm to  th e  minimum by t r i a l  and error in  order to  
prevent f r i a b i l i t y  o f th e  embedded t i s s u e .  Lower 
grades o f a lc o h o l ,  and 75^ , however, do not harm 
th e  t is s u e s*
Furtherm ore, th e  c le a r in g  a g en t, Oedar,wood o i l ,  
was d isp en sed  w ith , f o r  i t  was found th a t th e  
h is t o g ic a l  p ic tu r e s  were not d e f in i t e ly  improved by 
i t s  u se . B e s id e s , i t  a l s o  helped  in  th e  economy o f, 
tim e,
2 . In  s p i t e  o f  a l l  th e  above p reca u tio n s , w h ile  c u t t in g  
th e  s e c t io n s  w ith  th e  ro ta ry  m icrotom e, i t  was 
o c c a s io n a lly  found n ecessary  to  apply Baker’ s  f lu id  
to  th e  c u t su r fa c e  o f th e  p a r a ff in  block to  produce 
even and uniform  s e c t io n s  w ithout cracks or f i s s u r e s ,
3 . The s e c t io n s ,  mounted on album inised  s l id e s  and d ried  
in  th e u su a l way^ tended to  come o f f  the. s l id e s  in  
aqueous s o lu t io n s .  Experiments were then  c a r r ie d  
.out to  overcome t h i s  d i f f i c u l t y :
Bxpt. I ;
The s e c t io n s  were f lo a te d  in  a s o lu t io n  o f  1%
g e la t in  in  w ater and mounted on c lea n  d ried  s l id e s .
They were then exposed to  form aldéhyde vapour fo r
a /
-* 12
a  p e r io d  o f  ab o u t 6 12 ho u r a to  c o a g u la te  th e
g e l a t i n .  T h is  m ethod, though q u i t e  e f f i c i e n t ,  
had  to  be abandoned because  th e  g e l a t i n  s t i c k in g  
on th e  s l i d e s  to o k  up th e  s t a i n s  s u f f i c i e n t l y  to  
o b sc u re  th e  h i s t o l o g i c a l  d e t a i l s .
EXDt. U s
The s e c t io n s  wore th e n  mounted on a lb u m in ised  
s l i d e s  by f l o a t i n g  them on a lc o h o l  and viere 
k e p t  on a  h o t  p l a t e  so t h a t  th e  album in was 
r a p id ly  c o a g u la te d . T h is  m ethod, to o ,  though 
o th e rw is e  s a t i s f a c t o r y ,  was g iv e n  up because  o f  
th e  v io l e n t  m o v ^ e n ts  o f th e  s e c t io n s  w h ile  
. f l o a t i n g  on a lc o h o l .  These movements w ere a  
h in d ra n c e  to  m ounting  th e  s e c t io n s  s e r i a l l y .  
m o t ,  n i l
The s e c t io n s  w ere once ag a in  f l o a t e d  oh w a te r , 
and d r ie d  i n  th e  u s u a l  way, b e in g  m ounted on 
a lb u m in ise d  s l i d e s .  The s e c t io n s ,  a f t e r  b e in g  
d e p a r a f f in is e d  w ith  iKyiene and w ashed w ith  a b s o lu te  
a lc o h o l ,  w ere c o a te d  w ith  1.5'^ s o lu t io n  o f c e l l o i d i n  
i n  e q u a l p a r t s  o f  a b s o lu te  a lc o h o l  and e th e r  and 
k e p t  i n  aqueous s o lu t io n  o f a lc o h o l  f o r  a  few  
m in u te s /
sa
“ 13 -
m inutes to  h e lp  th e  form ation o f  a g e l .  The 
subsequent s te p s  were as u su a l. T his method was 
found to  be very s a t is fa c to r y  and was fo llo w ed  
throughout th e work. 
k*  D if fe r e n t  b a sic  dyes v i z . , Thtonin, M ethylene b lu e ,
C resy l v io l e t  and G a llo cy a n in , were t r ie d  to  show th e  
N is s l  gran u les; but th e  Çarbol fu c h s in  method was 
found to  be the b e s t .
S im ila r ly  Goldman>’. s. method fo r  protozoa was 
adopted fo r  t h i s  work to  dem onstrate th e m yelinated  
f ib r e s  because o f th e s im p lic ity  o f  th e  p ro cess .
Many oth er  methods were a ls o  t r ie d  but were g iven  up 
because o f th e ir  com p lex ity  or the d i f f i c u l t y  o f  
co n tro llin g ; th e d i f f e r e n t ia t io n  id itch  made i t  
d i f f i c u l t  to  s ta n d a rd ise  the p rocess f o r  the s ta in in g
Ï-I-o f th e  d if f e r e n t  s e r ie s .
5, Experim ents were a ls o  c a r r ie d  out w ith  d if fe r e n t
methods o f  s i l v e r  fo r  s ta in in g  in  bulk and fo r
'  §parai’f i n  s e c t io n s ;  but th e  b e s t  r e s u l t s  were
ob ta in ed  by Bodian’ s  s i l v e r  tech n iq u e, p a r t ic u la r ly  A
fo r  th e p a r a ff in  s e c t io n s ,  which was o f  advantage fo r  
s e r ia l  s tu d ie s .  Most o f  th e  o th er  methods were un­
s u it a b le /  ..a
— ■ lA *
s u ita b le  fo r  th e purpose, e i th e r  because o f  th e  
patchy s ta in in g  or undue p r e c ip ita t io n  o f  s i l v e r  on 
th e s e c t io n s  during r e d u c tio n .
-  15 -
OBSERVATIONS 
ON THE REPRESENTATIVE BîUiNS 
OF THE VERTEBRATE SERIES 
AND
REVIEWS OF THESE OBSERVATIONS,
“  16 —
C la ss  •  P is o e s .
Subf-olass -  A c t in o p te r y g ii,
Order -  T e le o s t e i .
Sub-order -  Salraonidae.
S p ec ie s  -  Salmo s a la r .(salm on p a r r ) , (Age-3 y r s .  + ).
-  17 -
MEASUREMENTS.
I* (a) Length o f  th e  f i s h  -  1 4 .4  cm.
(b) " ” '• brain  -  1 .4  cm.
I I .  (a )  W eight o f  th e  f i s h  -  27 .0  gms.
(b) « « « brain  -  0 .1 9  ©ns.
I I I .  Optic lo b e:
(a ) A n tero -p o a ter io r  -  5 .5  mm.
(b) T ransverse -  3 .5  mm.
(c )  S u p e r o -ip fe r io r  -  4 ,0  mm.
IV. Cerebrums
(a ) A n tero -p o a ter io r  « 4 .0  mm.
(b) T ransverse -  1 .5  mm.
V. Cerebellum :
(a) A n te ro -p o ster io r  -  5 .0  mm.
(b) T ransverse -  3 .0  ram.
MACROSCOPIC OBSERVATIONS.
The o p t ic  lob e  i s  very w e ll  developed  in  t h i s  form  
and i s  th e most prominent fe a tu r e  o f  the b ra in . I t  i s  
ovoid  in  shape b ein g  lo n g e s t  in  i t s  a n te r o -p o s te r io r  
a x i s . /
— lÔ *"
a x is .  The lo b e s  are p la ced  one on each s id e  o f  the  
median p la n e , a lo n g ith d in a l su lcu s  in terv e n in g  between 
them d o r s a lly . The la r g e  s i z e  o f  th e  lo b e s  i s  w e ll  
shown in  th e  photograph (F ig . 1 ) .
Bach lo b e  measures 5 .5  mm. a n te r o f-p o ste r io r ly ,
3 .5  mm. tr a n s v e r s e ly , and 4*0 ram. s u p e r o - in fe r io r ly .
Bach has g o t s i x  su r fa c e s  -  a n te r io r , p o s te r io r , su p e r io r , 
in f e r io r ,  m ed ia l, and l a t e r a l .  The a n te r io r  su rfa ce  i s  
sm all and v e r t i c a l ,  and l i e s  in  c o n ta c t  w ith  the  
p o s te r io r  su rfa ce  o f th e corresponding cere b r a l hemi­
sp h ere , a deep f i s s u r e  in terv e n in g  between them. The 
p o s te r io r  su rfa ce  i s  f l a t  and v e r t ic a l  a n d .is  in  c o n ta c t  
w ith  th e  cereb ellu m , which extends a l i t t l e  on to the  
su p er io r  su rfa ce  o f th e  o p t ic  lo b e . The su p erior  and 
th e  la t e r a l  su r fa c e s  are convex in  a l l  d ir e c t io n s  and 
are free*  The in f e r io r  su rfa ce  i s  a lso  convex in  a l l  
d ir e c t io n s  and i s  l im ite d  m ed ia lly  by a  groove, c a l le d  
th e  su lcu s  lir a ita n s o p t i c i ,  which a ls o  e n c ir c le s  th e  lo b e  
and dem arcates i t  from th e  surrounding p a r ts . The 
m ed ia l su r fa ce  i s  fu se d  w ith  i t s  f e l lo w  o f  th e  o p p o site  
s id e  su p e r io r ly ; i n f e f i o r l y ,  however, i t  i s  fu sed  w ith  
th e  d iencephalon  r o s t r a l ly  and the rhombencephalon 
c a u d a lly .
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Each lo b e  co n ta in s  a c a v ity ,  c a l le d  th e  o p tic  
v e n t r ic le  (F ig , 2 ) ,  The o p tic  v e n tr ic le  i s  vmry wide i
and comraunicat,es su p ero -m ed la lly  w ith  i t s  f e l lo w  o f  th e  
o p p o site  a id e  and a lso  w ith  the aqueduct o f  th e m idbrain.
I t  d iv id e s  the o p t ic  lo b e . in t o .a  th in  roof#  c a l le d  th e
o p tic  tectum , s in c e  i t s  fu n c tio n  I s  p r im a rily  v is u a l  in-th e  f i s h ,  and a r e la t iv e ly - t h ic k e r  f l o o r ,  th e  to ru s %
s a n ic ir c u ls tr is . which i s  continuous w ith  thS' tegnehtum  
o f  th e  mesencephalon* The o p tic  v e n t r ic le  extends 
p o s te r io r ly  up to  th e  caudal l im it  o f th e  o p tic  lo b e  w ith  
th e  to ru s  s e m ic ir c u la r is  ly in g  in  i t s  f lo o r  and .not 
reach in g  th e  median p la n e , as in  th e  fr o g  and th e  l i z a r d .
Superom edially th e  o p t ic  tectum  protrudes In to  th e  
o p tic  v e n tr ic le  in  th e  form o f a p ro cess  which fu s e s  
r o s t r a l ly  w ith  i t s  f e l lo w  o f th e  o p p o site  s id e  in  the  
median p lane form ing an e le v a t io n  in to  th e v e n t r ic le ,  
c a l le d  th e to ru s lo n g i t u d in a l i s . C aud ally , however, th e  
two p a rts  o f  th e  to ru s  lo n g itu d in a l is  remain sep a ra te .
T h is i s  a s tr u c tu r e  Conspicuous in  th e  f i s h .  The 
v a lv u la  o f  the cerebellu m  i s  a median and r o s t r a l  pro­
j e c t io n  o f  i t s  b a si'-a u r icu la r  part (K appers, *29) in to athe c a v ity  o f  the o p t ic  v e n t r ic le  where i t  l i e s  v e n tr a l  
to  th e  to ru s  lo n g i t u d in a l i s .  I t  fu s e s  w ith  th e em inentia  
m edia/
i »
media o f th e  to ru s s e m ic ir c u la r is  on each s id e  and
■ ■ ■ . " sep a ra tes  ü x e  aqueduct from th e o p tic  v e n t r ic le .  I t s  Ç
•1
■#
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median p o s it io n  and fu s io n  w ith  th e  to ru s  se m ic ir c u la r is  
have probably prevented  th e la t t e r  approaching th e median 
p lah e to  undergo fu s io n  w ith  i t s  f e l lo w  Of the o p p o site  
s id e  as in  th e  frOg and th e  l iz a r d . I t s  s iz e  i s  in  
in v e r se  proportion  to  idiat of th e to ru s s e m ic ir c u la r is  
(K appers, Huber, aïid Grosby, ’3 6 ) , t
4
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The in v e s t ig a to r s  o f  th e  t e l e o s t  o p t ic  tectum  have 
not agreed as to  th e  number o f  i t s  la y e r s  as may be seen  
from th e  fo llo w in g  l i s t s
1. S te id a  (1875) -  5 la y e r s ,
2 . F r its c h  (1878) -  8 la y e r s .
3 . F u sari (1887) -  7 la y e r s ,
4 . p. Ramon (1890 & 1899) -  10 la y e r s ,
5. van Qehuchten (1894) •* 6 la y e r s ,
6 . .Neumayer (1895) -  7 la y e r s .
7 , Ramon y G ajal (1911) -  lo  la y e r s .
8 . S ilv a n o  le g h is s a  (1955) -  7 la y e r s .
F u sa r i, /
I
<f
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F u sa r i, Ramon, vwi GehuChten, and Neumayer made t h e ir
s tu d ie s  on G olg i preparations*
The author’ s h i s t o lo g ic a l  s tu d ie s ,  based e s p e c ia l ly
on th e O arbol-fuçhsin  and s i lv e r  p rep a ra tio n s , have
shown th e  p resen ce o f  10 la y e r s  in  salmo s a la r  (salm on
p a r r ). The la y e r s  have been named from w ith ou t inward
a s fo l lo w s  (F ig , 3 ) Î
( i )  Layer 1 -  stratum  zon a le ,
( i i )  Layer 2 -  stratum  opticum ,
( i i i )  Layer 3 -  C e ll  la y e r  )) K» stratum  f ib r e  sum ( iv )  Layer 4 *• F ib re  la y e r )) e t  griseura s u p e r f ic ia le .  ( v) Layer 5 , -  C e ll  la y e r  )
( v i)  Layer 6 -  F ib re  la y er)
( v i i )  Layer 7 » Stratum griseum  c e n tr a le ,
( v i i i )  Layer 8 -  Stratum  album c e n tr a le .
( ix )  Layer 9 -  Stratum  griseum p e r iv e n tr ic u la r e ,
(x). LayerlO » Stratum ependymale.
In making th e  above c l a s s i f i c a t i o n  o f  th e  la y e r s  o f
th e  o p t ic  tectum th e  author has been in f lu m c e d  by th e
fu n c t io n a l c l a s s i f i c a t i o n  o f Huber and Crosby ( ’ 3 3 , ’33a ,
and ’ 34) bn tiae r e p t i l ia n  and o th er submammalian o p t ic
t e c t a  as may be seen  from ta b le  1 in  which some o f  the
o th er  c l a s s i f i c a t i o n s ,  to o , have been compared.
Table 1 . /
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G erbol-fuohain  p rep aration s ( F ig .4) 
l^ayera 1 to  8 ;
A ll th e s e  la y e r s  have been considered  to g e th er  as  
th e  c e l l s  are so sc a tte r e d  and is o la te d  th a t  d e sc r ip t io n  
o f  th e  in d iv id u a l la y e r s  i s  not p o ss ib le*  Ihe c e l l s  
c o n s is t  o f  th e  fo llo w in g  ty p e s , in  order o f  t h e ir  freguency:
( i )  pyram idal,
(11) fu sifo rm , and 
(111) s t e l l a t e .
The pyram idal c e l l s  predominate and form by fa r  th e  la r g e s t  
group. T heir ibng axes are d ir e c te d  m ostly  a t  r i ^ t  a n g les  
to  th e s u r fa c e . Tfee o th er  ty p es  are d is tr ib u te d  very  
ir r e g u la r ly . #
B esid es  th e  c e l l s , a few  sm all round and o v a l n u c le i  
w ith ou t any sta in ed  o r  apparent cytoplasm  and co n ta in in g  
s in g le  or  m u ltip le  p a r t ic le s  are sc a tte r e d  throughout th e  
la y e r s .  These n u c le i ,  many o f  which probably belong to  
n e u r o g lia l c e l l s , w i l l  h e r e a fte r  be r e fe r r e d  to  as " n u c le i  
w ithout apparent cytoplasm ".
D o r sa lly  th e  la y e r s  are rep resen ted  in  th e  m iddle l in e  
by th e  r e l a t iv e ly  c le a r  d o rsa l zone o f  th e  to ru s  
lo n g itu d in a l is  and are in  d ir e c t  c o n t in u ity  w ith  th e  
l a t t e r  ca u d a lly  ( F ig .5 ) .  V e n tr a lly  and r o s t r a l ly  th ey
are separated  from th e  d lenoephalon by a narrov/ l in e a r
A-
-  2i5
zone o f  sm all c e l l s  and n u c le i which are continuous, w ith  
th e n ucleus c o r t i c a l i s  (P ig . 6) (F r it s c h , ’70} A riens  
Kappers, ’0 6 , and Holmgren, ’ 2 0 ) . Further ca u d a lly  th ey  
are l im ite d  v e n tr a lly  by th e  su lcu s  lim ita n s  o p t ic i  and 
by a few  c e l l s  and n u c le i o f  th e  stratum  griseum  p e r i­
v e n tr ic u la r e  as w e l l  (F ig . 5 ) .  The la y e r s  become th in n er  
d o r s a lly  and v e n tr a lly  in  th e caudal reg io n  o f  th e  o p tic  
tec  tum.
T h is  i s  t h e  b r o a d e s t  zo n e  o f  n u c l e i  an d  c e l l s  fo rm in g  
a b o u t h a l f  t o  on e  t h i r d  t h e  t o t a l  w id th  o f  t h e  o p t i c  
te c tu m , The n u c l e i  and  c e l l s  a r e  v e ry  c l o s e l y  p a c k e d  
t o g e t h e r ,  e x c e p t  v e n t r a l l y  w h ere  to w a rd s  t h e  v e n t r i c u l a r  
s i d e  t h e r e  a r e  p r e s e n t  i r r e g u l a r  s p a c e s  b e tw e en  th em .
C e l l s  w i th  d e t e c t a b l e  c y to p la s m  a r e  fe w e r  i n  num ber an d  
b e lo n g  m o s t ly  t o  t h e  s m a l l  p y ra m id a l  ty p e »  The n u c l e i ,  
l i k e  t h o s e  o f  th e  p r e v io u s  l a y e r s ,  a r e  s m a l l ,  .ro u n d  and  
o v a l  i n  s h a p e  and  fo rm  t h e  c h i e f  c o n s t i t u e n t s  o f  th e  l a y e r .  
T hey a r e  m ore d e e p ly  s t a i n e d  th a n  th o s e  o f  t h e  s u p e r f i c i a l  
l a y e r s  a l r e a d y  d e s c r ib e d .
D o r s a l l y  t h e  l a y e r  i s  r e p r e s e n t e d  by t h e  r i c h l y  
n u c l e a te d  v e n t r a l  zo n e  o f  t h e  t o r u s  l o n g i t u d i n a l i s  from  
w h ich  i t  i s  s e p a r a t e d  by a  s l i t  l i k e  d iv e r t i c u lu m  o f  t h e  
o p t i c /
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o p t ic  v e n t r ic le  and i t s  w e l l  marked ependymal la y e r ,  
Caudally i t  i s  fu sed  w ith  th e  v a lv u la  o f tiie  cerebellum ,
V entro*m edially , however, i t  merges w ith  th e to ru s  
s e m ic ir c u la r is  (P ig . 5 ) .
Laver 1 0 ;
C audally t t i is  la y e r  i s  very in d e f in i t e ,  but r o s t r a l ly  
i t  c o n s is t s  o f  2 to  4  rows o f  c lo s e ly  packed n u c le i which  
are e ith e r  round l i k e  th o se  o f  la y e r  9» or o v a l in  shape 
w ith  th e ir  long  axes a t  r ig h t  an g les to  th e v e n tr ic u la r  
surface* In some s e c t io n s  th ere  are v i l lo u s  l ik e  pro# 
j e c t io n s  o f  t h i s  la y e r  in to  th e c a v ity  o f  th e  o p tic  
v e n t r ic le .  The la y e r  i s  separated  from th e  previous  
la y e r  ( i , e .  la y e r  9) by a narrow sp ace , presumably th e  
rudiment o f the stratum  fibrosura p e r iv e n tr ic u la r e  o f th e  
s t i l l  h igh er  forms (P ig , 2 ) ,
There i s  a l i t t l e  th ick en in g  o f th e  la y e r  in  th e  
median p la n e  o f th e  r o o f o f  th e  v e n tr ic le  a t  th e  l e v e l  o f  
th e  p o s te r io r  commissure. T his i s  th e subcommissural 
organ o f Bendy and N io h o lls  ( ’ 10). and i s  so c a l le d  because  
i t  hes deep to  the commissure (F ig ,  6 ) ,
Iron#haem atoXylin p rep a ra tio n s*
-  2 7  - ,
The i r o n - h a e m à to x y l in  s t a i n i n g  o f  t h e  m y e l in a te d  f i b r e s  
o f  t h e  f i s h  o p t i o  te c tu m  p ro v e d  v e r y  d i f f i c u l t  and t h e  
f o l lo w in g  o b s e r v a t io n s  s h o u ld  n o t  b e  r e g a r d e d  a s  s a t i s f a c t o r y  
L a y e r I s
Ko f i b r e s  h av e  b e e n  s t a i n e d  in  t h i s  l a y e r *
L a y e r  8 i
T h is  l a y e r  p r e s e n t s  a  few  s o a t t e r e d  b u n d le s  o f  v e r y  
f a i n t l y  s t a i n e d  m y e l in a te d  f i b r e s  d i s p o s e d  m o s t ly  t r a n s s  
: v e r s e l y .  D o r s o - m e d ia l ly  and v e n t r o - l a t e r a l l y  t h e  l a y e r
seem s t o  m erg e  w i th  t h e  t r a e t u s  O p tic u s  m a r g in a l i a  p a r s  
m e d ia l i s  an d  t r a o t u s  o p t i c u s  m a r g in a l i a  p a r s  l a t e r a l i s  
r e s p e c t i v e l y .  The f i b r e s  a r e  m ore e v i d e n t  v e n t r a l l y  
t h a n  d o r s a l l y .
Layers 3 to  7 ;
No f i b r e s  c a n  b e  s e e n  i n  t h e s e  l a y e r s  «
Layer 8 :
A few  s t r a n d s  o f  i l l  d e f in e d  f i b r e s ,  c u t  i n t o  d i f f e r e n t  
l e n g t h s ,  a r e  d is p o s e d  i n  t h e  l a y e r  m o s t ly  t r a n s v e r s e l y *  
R o s t r a l l y  a t  t h e  l e v e l  o f  t h e  p o s t e r i o r  com m issu re  t h e  
f i b r e s  o f  t h e  l a y è r  seem  t o  p a s s  d o r s a l l y  th ro u g h  t h e  
t o r u s  l o n g i t u d i n a l i s  t o  fo rm  t h e  com m iss u r a  t e o t i .
V e n t r a l l y ,  h o w e v e r , t h e  f i b r e s  t a k e  a  su d d e n  in w ard  t u r n  i n  
s m a l l  i s o l a t e d  b u n d le s .  T hey a r e  c u t  i n t o  s h c r t  l e n g t h s , 
and  /
■ . I
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and en ter  th e  n ex t deeper la y e r  ( la y e r  9) on th e ir  way
to  th e tegmentum. The d ir e c t io n  o f  th e  f ib r e s  su g g ests  
th a t  r o s t r a l ly  th ey  pass to  th e o p p o site  s id e  through th e  
p o s te r io r  commissure; C audsilly, however, some' o f  them 
come in to  r e la t io n s h ip  w ith  th e neurons o f  thé toru s  
s e m ic ir c u la r is  v A ile  o th ers  curve ventro'*m edlally and 
en ter  th e tegmentum form ing th e  d if f e r e n t  tecto#b u lb ar  
and th e  te c  to -teg m en ta l tr a c ts*  The v e n tr a l te c to #  
bulbar t r a c t  appears as a la r g e  bundle o f  f i b r e s ,  w hich, 
sweeping on to  th e  la t e r a l  and th e  v en tra l, a sp ec t o f  the  
tegmentum c r o sse s  ,- to  th e  o p p o site  s id e  in  the v e n tr a l  
tegm ental d ecussation# S t i l l  fu r th er  ca u d a lly  a few  
f ib r e s  can be seen  to  e n ter  th e  v a lv u la  o f  th e cerebellu m , 
and are thus t e c to -c e r e b e l la r  in  ch a ra cter .
Laver 9 :
There are no f ib r e s  in  th e d orsa l p art o f  t h i s  la y e r ,, 
but in  th e v e n tr a l p art th e r e  are a few sm all bundles, c u t  
in to  very sh o rt le n g th s . These b u n d les, in  f a c t ,  en ter  
t h i s  la y e r  from la y e r  8 on th e ir  way to  th e  tegmentum.,
Laver 10 :
This la y e r  does n ot co n ta in  any f ib r e s .
S i lv e r  P reparation s.
In /
i
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3ii t h e  s i l v e r  p r e p a r a t i o n s  t h e  f i b r e s  show v e r y  
d i s t i n c t l y .
L a y e r 1 ;
T h is  l a y e r  p r e s e n t s  v e a t r o * l a t e r a l l y  a  fe w  b u n d le s  
o f  t r a n s v e r s e  f i b r e s  w h ic h  m erge w i th  t h e  t r a c t u s  o p t i c u s  
m a r g i n a l i s  p a r s  l a t e r a l i s  ( F i g . 6 ) .  O c c a s io n a l  r a d i a l  
f i b r e s  fro m  t h e  d e e p e r  z o n e  c a n  a l s o  b e  s e e n  t o  e n t e r  
t h i s  l a y e r .
Layer 2 ;
I t  c o n t a i n s  c h i e f l y  a  fe w  b u n d le s  o f  t r a n s v e r s e  
f i b r e s ,  c u t  i n t o  d i f f e r e n t  l e n g t h s  and  p r e s e n t  m o s t ly  i n  
t h e  v e n t r a l  h a l f  o f  t h e  l a y e r ;  d o r s a l l y ,  h o w ev e r, t h e  
f i b r e s  a r e  d i s t r i b u t e d  o b l i q u e l y ,  D o r s o - m e d ia l ly  and  
v e n t r o # l a t e r a l l y  t h e  l a y e r  m erg e s  w i th  t h e  t r a o t u s  
o p t i c u s  m a r g i n a l i s  p a r s  m e d i a l i s  and  t r a o t u s  o p t i c u s  
m a r g in a l i a  p a r s  l a t e r a l i s  r e s p e c t i v e l y .  The r a d i a l  
f i b r e s  fro m  t h e  d e e p e r  z o n e s  e n t e r  t h i s  l a y e r  f r e e l y .  
L a y e rs  5  t o  6 ;
L a y e r 8  c o n t a i n s  s c a t t e r e d  r a d i a l  and  t r a n s v e r s e  
f i b r e s .  /
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f i b r e s .  Some o f  t h e  r a d i a l  f i b r e s  fro m  t h e  d e e p e r  z o n e s  
e n t e r  t h i s  l a y e r  and some a g a in  p a s s  th ro u g h  i t  i n t o  t h e  
n e x t  s u p e r f i o i a l  l a y e r ,  a s  d e s c r ib e d  a l r e a d y .  The t r a n s ;
:v e r s e  f i b r e s ,  fro m  t h e i r  a r ra n g e m e n t and d i s t r i b u t i o n ,  
seem  t o  b e lo n g  t o  t h e  m a r g in a l  o p t i c  t r a c t .  The l a y e r  
c o n t a i n s  a l s o  a  few  s c a t t e r e d  ro u n d  and o v a l  n u c l e i  w i th o u t  
a p p a r e n t  c y to p la s m .
L a y e r  4  r e s e m b le s  l a y e r  2 i n  a l l  r e s p e c t s  -  i n  v f id th  
and  i n  a r ra n g e m e n t and  d i s t r i b u t i o n  o f  i t s  f i b r e s .
L a y e r 5 i s  v e r y  s i m i l a r  t o  l a y e r  3  i n  a l l  i t s  
c h a r a c t e r i s t i c s  e x c e p t  t h a t  t h e  s c a t t e r e d  c e l l s  and  
n u c l e i  a r e  m ore n u m e ro u s .
L a y e r 6 r e s e m b le s  l a y e r s  S and 4  i h  t h e  a r ra n g e m e n t 
and  d i s t r i b u t i o n  o f  t h e  f i b r e s ;  b u t  i t  i s  a  l i t t l e  b r o a d e r  
th a n  t h e  o t h e r  l a y e r s  and i t s  f i b r e s ,  p a r t i c u l a r l y  t h e  
t r a n s v e r s e  o n e s ,  a r e  m ore s c a t t e r e d .  
jSZSEJ'i
T h is  l a y e r  r e s e m b le s  l a y e r s  3  and  5 ; b u t  i t  i s  
a b o u t  tw ic e  a s  b ro a d  a s  e i t h e r .
A ll th e  la y e r s  from 1 to  7 converge d o rso -m ed ia lly  
and are continuous w ith  th e  s u p e r f io ia l  d o r sa l zone o f  
th e  to ru s  lo n g itu d in a l is  ( F ig .5 ) .
L a y e r  8 ;
T h is  /
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This la y e r  i s  consp icuous being  th e b road est o f  a l l  
th e  f ib r e  la y e r s  o f  th e  o p t ic  tectum . The la y e r  i s  
narrower d orso -m ed ia lly  but broader v e n t r o - la t e r a l ly .
I t  c o n s is t s  o f  both tr a n sv e r se  and r a d ia l f ib r e s ,  th e  
form er predom inating and form ing th e  most c h a r a c te r is t ic  
f e a tu r e  o f the la y e r .  The v e n tr a l zone o f th e  la y e r  
p r e se n ts  in  a d d it io n , however, a p lex iform  network (P ig , 6 ) ,
R o s tr a lly  a t  th e l e v e l  o f  th e  p o s te r io r  commissure 
th e  g en era l d r i f t  o f  th e  tr a n sv e r se  f ib r e s  incULcate th a t  
d orso -m ed ia lly  th ey  c r o s s  to  th e  o p p o site  s id e  through th e  
to ru s lo n g i tu d in a l is  form ing th e  commissura t e c t i ,  Ven­
t r a l l y  midway between th e  d o r sa l and th e  v e n tr a l borders 
o f  th e o p tic  tectum  they bend inWards in  i s o la t e d  sh o rt  
bundles to  reach  the tegmentum p assin g  through la y e r  9 ,
Some f ib r e s  appear to  c r o s s  to  th e  o p p o site  s id e  in  the  
p o s te r io r  commissure (Fig* 6)* Scwie, on th e  o th er  hand, 
bend v en tro -m ed ia lly  and d ecu ssa te  in  th e d o rsa l supra­
o p tic  d e c u ssa tio n , w h ile  o th e r s  come in to  r e la t io n s h ip  w ith  
some o f th e neurons o f  th e d iencephalon  ( e .g .  o f  th e  pre­
t e c t a l  and o f th e  d o rsa l thalam ic n u c le i ) .
Caudal to  th e  p o s te r io r  commissure th e  f ib r e s  s t i l l  
seem to  c r o ss  to  th e  o p p o s ite  s id e  in  th e commissura 
t e c t i /
t e c t i  i n  t h e  r o o f  o f  t h e  o p t i c  v e n t r i c l e  th r o u g h  t h e  
t o r u s  l o n g i t u d i n a l i s ;  b u t  f u r t h e r  c a u d a l ly  w h ere  t h e  
tw o  h a lv e s  o f  t h e  t o r u s  l o n g i t u d i n a l i s  re m a in  s e p a r a t e d  
t h i s  d o r s a l  c r o s s i n g  o f  f i b r e s  s t o p s  s h o r t .  V e n t r a l l y ,  
o n  t h e  o t h e r  h a n d , a s  a l r e a d y  d e s c r i b e d ,  s m a l l  b u n d le s  o f  
f i b r e s  r u n  m e d ia l ly  e m e rg in g  fro m  t h i s  l a y e r  a p p r o x im a te ly  
m idw ay b e tw e e n  i t s  d o r s a l  and v e n t r a l  b o r d e r s .  They 
e n t e r  t h e  t e ^ e n t u m  p a s â in g  th r o u g h  l a y e r  9 i n  i s o l a t e d  
s h o r t  b u n d le s  ( F i g . 3 ) .  T h ese  f i b r e  b u n d le s  i n c r e a s e  
i n  num ber i n  t h e  r o s t r o - c a u d a l  d i r e c t i o n  and  fo rm  t h e  
d o r s a l  and t h e  v e n t r a l  t e o t o - b u l b e r  t r a c t s .  Thè; v e n t r a l  
t e c t o - b u l b a r  t r a c t  i s  l a r g e r  and m ore c o n s p ic u o u s  t h a n  
t h e  d o r s a l  and a t  t h e  l e v e l  Of t h e  o c u lp m p to f  n e rv e  
and i t s  n u o lé i is  fo rm s  a  w e l l  jiiarked b u n d le  w h ic h  r u n e  
c l o s e  t o  t h e  l a t e r a l  and  v e n t r a l  s u r f a c e s  o f  t h e  teg m en tu m  
( F i g . 7 ) . '  B o th  t h e s e  t r a c t s  d e c u s s a t e  i n  t h e  m id d le  l i n e  
in  t h e  d o r s a l  and t h e  v è n t r a l  t e g m e n ta l  d e c u s s a t io n s  
r e s p e c t i v e l y  a s  t r a o t u s  t e c t o - b u l b a r i s  d o r s a l i s  t r u e i a t u s  
and  t r a c t u s  t e c t o - b u l b a r i s  v e n t r a l l s  o r u c i a t u s .
B e s id e s , t h e  f i b r e s  o f  t h e  d o r s a l  t e c t o - b u l b a r  t r a c t  
f u r t h e r  come i n t o  i n t i m a t e  r e l a t i o n s h i p  w i th  t h e  n e u ro n s  
o f  t h e  t o r u s  s e m i c i r c u l a r i s  ( n u c le u s  l a t e r a l i s  m a s e n o e p h a li)  
o f  t h e  sèm e s i d e .  T hey  a r e  a l s o  c o n n e c te d  w i th  t h e  
f i b r e s  /
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f i b r e s  o f  t h e  f a s e i o u l u s  l o n g i t u d i n a l i s  m e d i a l i s  ( m e d ia l
L a y e r  9 :
D o r s a l l y  /
l o n g i t u d i n a l  b u n d l e ) , w h ic h , on t h e  o t h e r  h a n d , a r e  v e r y  
o l o s e l y  r e l a t e d  t o  b o th  t h e  O ou lom otor and  t h é  t r o c h l e a r  ¥?
n u o le i*  I t  i s  p e rh a p s  th r o u g h  t h e  f a s c i c u l u s  l o n g i t u d i n a l i s  m-
.  .  ■  ; .  ,  '  % m e d i a l i s  t h a t  t h e  o p t i o  te c tu m  e s t a b l i s h e s  i t s  c o n n e c t io n s
i n d i r e c t l y  w i th  t h e  o c u lo m o to r  and  t h e  t r o c h l e a r  n u c l e i .
A few  f i b r e s ,  h o w e v e r , e n t e r  t h e  v e n t r a l  a s p e c t  o f  t h e
v a l v u l a  o f  t h e  c e r e b e l lu m . T h ese  f i b r e s  a r e  i n  l i n e  w i th
t h e  o t h e r s  w h ic h  em erge f ro m  t h e  o p t i c  te c tu m  o f  t h e  sam e
s i d e  b e tw e e n  t h e  d o r s a l  a a d  t h e  v e n t r a l  t e o t o - b u l b à r
t r a c t s  and w e  t o  b e  r e g a r d e d  a s  t e c t o - c e r e b e l l a r  p a th w a y s .
The r a d i a l  f i b r e s  e n t e r  t h e  s u p e r f i c i a l  a s  w e l l  a s  t h e
d e e p e r  l a y e r .
üà:
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D o r sa lly  th e la y e r  does n o t show any f ib r e s ,  but 
v e n tr a lly  th ere  are some sm all b u n d les, c u t  in to  sh ort  
le n g th s . These b u n d les , in  f a c t ,  as s ta te d  a lrea d y , are  
derived  from th e p rev io u s la y e r  ( i . e .  la y e r  8) and are on 
t h e ir  way to  th e  tegmentum. V en tra lly  th ere  are a few  
r a d ia l  f ib r e s  which are continuous w ith  s im ila r  f ib r e s  o f  
th e s u p e r f ic ia l  la y e r s  and have a lready been d escr ib ed . 
Laver 10 i
No f ib r e s  are p resen t in  t h is  la y e r .
B* TORUS SEMieiRCULARIS. ,
I t  i s  formed by th e  grey m atter in  th e  f lo o r  o f the  
o p tic  v e n t r ic le  (Fig* 2 ) .  The form and s i z e  o f  t h i s  grey  
m atter depend upon th e  development o f  th e  v e s t ib u la r  and 
o f  th e la t e r a l  l i n e  system , and vary g r e a t ly  in  d if f e r e n t  
t e l e o s t s  (Kappers, Huber, and Crosby, ’36)* I t  m ain ta in s  
t h i s  p o s it io n  in  th e  f lo o r  o f  the o p tic  v e n t r ic le  
throughout i t s  r o s tr o -c a u d a l e x te n t and l i e s  hidden from 
th e  su r fa ce  by th e  o p t ic  tectum* I t s  p o s it io n  i s  
g r e a t ly  in f lu e n c e d  by th e development o f  th e  v a lv u la  o f  
th e  cerebellu m  (K appers, Huber, and Crosby, ’36)*
R o s tr a lly  i t  i s  very i l l  d efin ed ; a l i t t l e  c a u d a lly ,  
how ever,/
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h o w e v e r, j u s t  b e f o r e  i t s  f u s i o n  w i th  t h e  v a l v u l a  o f  t h e  
c e r e b e l lu m  i t s  v e n t r i c u l a r  s u r f a c e  p r e s e n t s  tw o e m ln e n c e a , 
t h e  m é d ia l  and  t h e  l a t e r a l ,  b e in g  s e p a r a t e d  f ro m  e a c h  
o t h e r  b y  a  s h a l lo w  v e n t r i c u l a r  grooV e ( F i g . 5 ) .  The 
m e d ia l  e m in e n c e , o r  t h e  e m in e n t ia  m e d ia , f u s e s  w i th  t h e  
v a l v u l a  o f  t h e  c e r e b e l lu m . The l a t e r a l  e m in e n c e , h o w e v e r ,
i s  m ore d e v e lo p e d .  I t  c o n t a i n s  t h e  n u c le u s  l à t e r a l i s
m e s e n o e p h a li  and fo rm s  a  m arked  p r o j e c t i o n  i n t o  t h e  o p t i c  
v e n t r i c l e .  The f u s i o n  o f  t h e  v a l v u l a  o f  t h e  c e r e b e l lu m  
w i th  t h e  e m in e n t ia  m e d ia  o f  e a c h  s i d e  ( F i g . 7) h a s  n o t
o n ly  s e p a r a t e d  t h e  a q u e d u c t  f ro m  t h e  o p t i c  v e n t r i c l e ,
b u t  h a s  a l s o  p r e v e n te d  t h e  tw o t o r i  s e m i o i r c u l a r e s ,  
u n l l ÿ e  t h e  c o n d i t i o n  i n  t h e  f r o g  and t h e  l i z a r d ,  
a p p ro a c h in g  t h e  m ed ian  p la n e  t o  u n d e rg o  f u s i o n  w i th  e a c h  
o t h e r .
G a T b o l- fu c h s in  p r e p a r a t i o n s  
The c e l l s  and  n u c l e i  re s e m b le  t h o s e  o f  t h e  o p t i c  
te c tu m . The c e l l s  a r e  p re d o m in a n t ly  o f  t h e  p y ra m id a l  t y p e .  
Some f u s i f o r m  and  a  fe w  s t e l l a t e  c e l l s  a r e  a l s o  p r e s e n t .
The n u c l e i  a r e  w i th o u t  a n y  a p p a r e n t  c y to p la s m  and  a r e  s m a l l  
ro u n d  and  o v a l  i n  s h a p e  c o n ta in in g  s i n g l e  o r  m u l t i p l e  
p a r t i c l e s .
R o s t r a l l y  /
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R o str a lly  a t  th e  l e v e l  o f  th e  p o s te r io r  commissure 
where i t  i s  i l l  d e f in e d , i t  c o n s is t s  o f  ( i )  a t h in ,  dorso­
la t e r a l  p er ip h era l ca p su la r  zone c o n s is t in g  o f c lo s e ly  
packed c e l l s  and n u c le i  vdiich l i e  ju s t  beneath .the epen­
dymal l in in g  o f  th e  f lo o r  o f th e  o p tic  v e n t r ic le  and 
merge v e n t r o - la t e r a l ly  w ith  the v e n tr a l p a rt o f  th e  
stratum  griseura p e r iv e n tr ic u la r e  (o r  la y e r  9) o f  th e  
o p tic  tectum , and ( i i )  a broad ven tro -m ed ia l c e n tr a l zone 
where th e  c e l l s  a n d ,n u c le i are e ith e r  very  lo o s e ly  
sc a tte r e d  o r , are  arranged in to  very sm all groups (F ig . 2 ) .
F urther ca u d a lly  j u s t  b efore  th e  fu s io n  o f  i t s  
em inentia  media w ith  th e  v a lv u la  o f  th e  cerebellum  (F ig , k )  
th e ca p su la r  p art o f  th e em inentia  media forms a narrow 
d o rsa l zone c o n s is t in g  o f 2 to  3 rows o f  c e l l s  and n u c le i  
s itu a te d  p a r a l le l  to  th e  v e n tr ic u la r  su r fa ce  from vdiich i t  
i s  sep arated  by a w e l l  d e fin ed  space; l a t e r a l ly  i t  i s  
con tin u ou s w ith  a s im ila r  zone o f th e  n u cleu s l a t e r a l i s  
m esencephali; in  th e  v e n tr a l zone, however, the c e l l s  and 
n u c le i are lo o s e ly  s c a t te r e d . The la t e r a l  em inence, on 
th e  other hand, p r e se n ts  a w e l l  marked aggregation  o f  
neurons, c a l le d  th e  n u c leu s  l a t e r a l i s  m esencephali; th e  
p e r ip h e r a l ca p su la r  p a rt o f  th e  n u cleu s c o n s is t s  o f  
c l o s e l y /
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c lo s e ly  packed c e l l s  and n u c le i and l im i t s  the deeper  
v e n tr a l area not o n ly  d o r sa lly  and l a t e r a l l y ,  as a lrea d y  
s t a t e d ,  but a ls o  d o rso -m ed ia lly  to  a c e r ta in  e x t a i t ;  i t  
i s  d e f ic i e n t ,  how ever, v e n tr a lly ;  l a t e r a l ly  th e ca p su la r  
zone dem arcates th e  n u c leu s  from la y e r  9 o f  th e o p tic  
tectum  d o r s a lly , but v e n tr a lly  they are continuous; th e  
deeper v e n tr a l zone c o n s is t s  o f  c e l l s  and n u c le i which  
are s c a t te r e d  e i th e r  very  d i f f u s e ly ,  or  a re  arranged in to  
very sm all groups and merges v e n tr a lly  w ith  the tegmentum 
and m ed ia lly  w ith  a s im ila r  zone o f th e  a n in en tia  m edia. I
S t i l l  fu r th e r  ca u d a lly  where th e em inentia  media i s  
fu se d  w ith  th e  v a lv u la  o f  the cerebellum  and a t  th e  l e v e l  
o f  th e oculom otor n u c leu s  the n u cleu s l a t e r a l i s  m esen- 
c e p h a li i s  very w e ll  d e fin ed ; the p er ip h era l ca p su la r  
zone i s  very prominent but i s  d e f ic ie n t  v e n t r o - la t e r a l ly ; 
th e  deeper c e n tr a l (v e n tr a l)  zone, c o n s is t in g  o f c e l l s  
and n u c le i e i th e r  s c a tte r e d  or arranged in to  groups, 
merges w ith  the tegmentum v e n tr o - la t e r a l ly  where the  
ca p su la r  zone i s  d e f ic ie n t ;  ven tro -m ed ia l to  t h is  n u cleu s  
and la t e r a l  to  th e  f a s c ic u lu s  lo n g itu d in a l is  l a t e r a l i s  
( a c o u s t ic o - la t e r a l  lem n iscu s) l i e  th e  sc a tte r e d  c e l l s  and 
n u c le i o f  th e  n u c leu s profundus m esencephali; d o rsa l to  
th e  n u cleu s profundus m esencephali a t  th e  l e v e l  o f  th e  
oculom otor/
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ocuXomptor n u cleu s i a  s i t u a t e d  t h e  n u c le u s  i s t h m i  c o n s i s t ;  
ting Of a c e n t r a l  s e m i lu n a r  and  an  I n c o a p l e t e  p e r i p h e r a l  
n o n e  o f  c l o s e l y  p ac k ed  c e l l s  and n u c l e i ,  t h e  c e l l s  b e in g  
m o s t ly  o f  t h e  p y ra m id a l  t y p e ,  n o t  b e in g  d i f f e r e n t i a t e d  
i n t o  t h e  m a jg n é è e llu le r  and  p a r v o o e l l u l a r  p a r t s .  A t t h e  
s i t e  o f  f u s i o n  o f  t h e  v a l v u l a  o f  t h e  c e r e b e l lu m  w i th  t h e  
e m in e n t ia  m ed ia  ( o f  t h e  t o r u s  s e m i o l r c u l a r i s )  t h e r e  i s  a  
g r e a t  a g g r e g a t io n  o f  c e l l s  and  ro u n d e d  n u c l e i  w i th o u t  an y  
cy tC p lasffl o a l l e d  t h e  n u c le u s  l a t e r a l i s  v a l v u l a e  o f  H e r r i c k  
( * 0 8 ), w h ic h  i s  C o n tin u o u s  w i th  t h e  ^ w i u i a r  l a y e r  o f  t h e  
c e r e b e l lu m .  The e e l i a  o f  t h e  e m in e n t ia  m e d ia  l i e  o n  t h e  
v e n t r a l  a s p e c t  o f  t h e  nU C leus l a t e r a l i s  v e lV u la e :  
m e d ia l l y  t h e s e  n e u r o n s  fo rm  a  c o n t in u o u s  l i n e  w i th  t h e  #
o o u lc sn o to r  n u c le u s *
B ro n -h a e m n to x y lin  p r e p a r a t i o n s  
The s t a i n i n g  o f  t h e  m y e l in a te d  f i b r e s  i s  so  p o o r  
and i n d e f i n i t e  t h a t  no  e f f e c t i v e  s tu d y  i s  p o s s i b l e  i n  
t h e s e  p r e p a r a t i o n s .
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s i l v e r  p r e p a r a t i o n s  
M a t  r o s t r a l l y  w h e re  i t  i s  v e r y  i l l  d e f in e d  i . e .  
p r i o r  t o  i t s  d i f f e r e n t i a t i o n  i n t o  t h e  m e d ia l  and  t h e
. . . Ï
l a t e r a l  © m inenoes t h e  f i t o e s  o f  t h e  p le x l f o r m  a e t i w r k  o f
t h e  /  '#
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t h e  t o r u s  s e m i c i r c u l a r i s  a r e  i n  d i r e c t  c o n t i n u i t y  w i th  
t h o s e  o f  t h e  d o r s a l  t e e t o - h u l b ê r  t r a c t .  I t  i s  v e r y  
p r o b a b le  t h a t  t h e  n e tw o rk  i s  a l s o  c o n t in u o u s  w i th  i t s  
f e l l o w  d f  t h e  o p p o s i t e  s i d e  th r o u g h  t h e  p o s t e r i o r  
o o m m issu ec .
F a r t h e r  c a u d a l l y  w h e re  i t  l a  d i f f e r e n t i a t e d  i n t o  i t s  
m e d ia l  and  l a t e r a l  e m in e n c e s  ( F ig .3 )  t h e  p le x i f o r m  
n e tw o rk  o f  f i b r e s  o f  t h e  n u c le u s  l a t e r a l i s  m e s e n c e p h a l i  
i s  n o t  o n ly  c o n t in u o u s  w i t h  t h e  f i b r e s  o f  t h e  d o r s a l  
t e c t o - b u l b a r  t r a c t , a s  s t a t e d  a l r e a d y ,  b u t  a l s o  w i th  t h e  
s i m i l a r  n e tw o rk  o f  t h e  m e d ia l  e m in e n c e /o f  t h e  sam e s i d e  
and  p r o b a b ly  i s  f u r t h e r  c o n n e c te d  w i th  i t s  f o l l o w  o f  t h e  
o p p o s i t e  s i d e  th r o u g h  t h e  d o r s a l  t e g m e n ta l  d e c u s s a t io n  
b r i n g i n g  a b o u t  t h e r e b y  a  b i l a t e r a l  c o r f e l a t i o n  b e tw e e n  
t h e  tw o  t o r i  s e m i c i r c u l à T e s .
. S t i l l  f u r t h ^  c a u d a l l y  a t  a  l e v e l  w h e re  t h e  e m in e n t ia  
m e d ia  f u s e s  w i th  t h e  V a lv u la  o f  t h e  c e r e b e l lu m  t h e  n e tw o rk  
o f  f i b r e s  i n  r e l a t i o n  t o  t h e  n u c le u s  l a t e r a l i s  m e s e n c e p h a l i  
i s  d i r e c t l y  c o n t in u o u s  w i t h  t h e  f a s c i c u l u s  l o n g i t u d i n a l i s  
l a t e r a l i s  /
I ; " ; ;
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l a t e r a l i s  ( a c o u s t ic o - la t e r a l  le m n isc u s ) . Furtherm ore, 
th e  f ib r e s  o f  th e  te c to -b u lb a r  tr a c t*  as a lread y  d e sc r ib e d , 
can s t i l l  be found to  en ter  i t .
The nu cleu s l a t e r a l i s  v a lv u la e , on th e  o th er  hand, i s  
tra v ersed  by th e f ib r e s  o f th e  tr a o tu s  k esen cep h a ld l - - 
o e r e b e lla p is  p o s te r io r -
C. TORUS LQNGITUDINALIS.
I t  i s  a median s tr u c tu r e  which p r o je c ts  in to  th e  o p t ic  
v e n t r ic le  from i t s  ro o f and b len d s on each s id e  w ith  the  
o p t ic  tectum . I t s  shape in  c r o s s  s e c t io n  v a r ie s  a t  
d if f e r e n t  l e v e l s ,  R o s tr a lly  i t  i s  tr ia n g u la r  in  shape 
w ith  i t s  apex d ir e c te d  upwards and base downwards (F ig . 6 ) .  
The apex g ra d u a lly  f l a t t e n s  out in  th e  r o s tr o -c a u d a l 
d ir e c t io n . The f l a t  b a se , on th e  o th er  hand, fu s e s  
r o s t r a l ly  w ith  th e d o rsa l su r fa c e  o f th e  p o s te r io r  com-^  
m issu re but fu r th e r  ca u d a lly  i t  p rotrudes in to  th e o p t ic  
v e n t r ic le  a t f i r s t  a s  a f r e e  convex su r fa ce  changing s t i l l  
fu r th e r  ca u d a lly  ih t o  a c o n ic a l  p r o je c t io n  (F ig . 2) which 
f i n a l l y  p r e se n ts  a n otch  (F ig . 5) in  the median p lane o f  
i t s  v e n tr ic u la r  su r fa c e ;  the notch  g ra d u a lly  ex ten d s up*» 
w ards/
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w a rd s  d i v i d i n g  u l t i n a t e i y  t h e  t o r u s  l o n g i t u d i n a l i s  i n t o  
tw o  h a lT o s ,  o a e ti o f  w h ic h  i s  a t t a c h e d  t o  t h e  r e s p e c t i v e  
o p t i c  t e o tu t t -  I t  i s ,  t h u s ,  pJfolbahly v e r y  t r u e  t h a t  t h e  
t o r u s  i < h ï6 i t t t d ih a i i s  a r i s e s  h y  t h e  f u s i o n  i n  t h e  m ed ian  
p la n e  o f  t h e  overgSow 'ing  ^ p r h o e s s e a  Of t h e  d o r s o - m e d ia l  
p a r t s  o f  t h e  r e s p e o t i l r e  o p t i c  te c tu m  p r o j e c t i n g  i n t o  t h e  
o p t i c  v e n t r i c l e *  R o s t r a l l y  a  f o l d  o f  p i a  m a te r  d i p s  
i n t o  i t  i n  t h e  m ed ian  p la n e  d o f a a l i y ,  G a u d a i ly ,  h o w e v e r , 
no  su c h  se p tu m  i s  v i s i b l e .
I
O a r h o l - f u c h s in  P r e p a r a t i o n s  
Xt t a n  h e  e a s i l y  "p>V(p.’e p  = i n t o  tw o  t o n e s :  (1 )  a
s m a l l  r e l a t i v e l y  o i e a n e r  d o r s a l  t o n e ,  an d  ( i i )  a  l a r g e r  
v a n t o a l  n o n e  c o n s i s t i n g  c h i e f l y  o f  c l o s e l y  p ac k ed  and 
d e e p ly  s t a i n e d  n ù ê l é i  w i th o u t  a p p a r e n t  S y to p la s m  and  a  
fe w  c e l l s .
The s m a l l e r  d o r s a l  n one  p r e s e n t s  a 'f e w  s c a t t e r e d  l a r g e  
ro u n d e d  c e l l s  c o n t a i n i n g  d i s t i n c t  ro u n d  o r  o v a l  n u c l e i ,
T h ese  c e l l s ,  h o w e v e r , a r e  m ore a g g r e g a te d  a t  t h e  j u n c t i o n  
b e tw e en  t h e  d o r s a l  and  t h e  v e n t r a l  z o n e s  C o n s t i t u t i n g  a  s o -  
c a l l e d  j u n c t i o n a l  s o h e .  C a u d a l ly  t h e  z o n e  i s  c o n t in u o u s  
l a t e r a l l y  w i t h  t h e  m ore s u p e r f i c i a l  l a y e r s  o f  t h e  o p t i c  
te c tu m  ( i , a #  l a y e r s  1  t o  0}«
Thé V e t t t r s l  t o n e  i s  r e l a t i v e l y  l a r g e r  t h a n  t h e  d o r s a l  
o n e  /  J
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one c o n s is t in g  o f  c lo s e ly  packed and d eep ly  s ta in e d  n u c le i  
and c e l l s  l ik e  th o se  o f la y e r  9 o f  th e  o p t ic  tectum» 
L a te r a lly  i t  i s  l im ite d  by a s l i t  l i k e  d o r sa l ex ten sio n  o f  
th e  o p tic  v e n t r ic le  having a th ic k  and dense ependymal 
l in in g ,  R o str a lly  th e zone i s  continuous w ith  la y e r  9 
o f  the o p tic  tectum .
These p rep a ra tio n s thus su g g est th a t  th e  to ru s lo n g -  
i t u d in a l i s  i s  a p r o je c t io n  in to  the o p tic  v e n tr ic le  o f  the  
superom edial p art o f  th e  o p t ic  tectum w hich has fu sed  in  
the median p lane w ith  i t s  f e l lo w  o f th e  o p p o s ite  s id e .
I t  h a s , fu r th e r , been su g g ested  th a t  s t r u c tu r a lly  i t  
resem bles th e  cerebellum  in  th a t i t  has a ls o  th ree  la y e r s  
l ik e  th e  c e r e b e lla r  c o r te x  (K appers, Huber, and Crosby, 
'3 6 ) .
Iron#ha@ iiatoxylin p rep a ra tio n s.
Wo d i s t in c t  f ib r e s  a r e .v i s i b le  in  th e s e  p rep aration s  
except one or tw o, very f a i n t l y  s ta in e d  and d isp osed  
h o r iz o n ta lly  in  th e deeper p a rt o f  the r e la t iv e ly  c le a r e r  
d o rsa l zone. These f ib r e s  probably belong to  th e  Cora- 
in issura t e c t i  and seem to  be continuous on each s id e  w ith  
th o se  o f  la y e r  $  o f  th e  Optic tectum .
S i l v e r  p r e p a r a t i o n s . /
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S i lv e r  p rep a ra tio n s,
A few  f ib r e s  can be seen  in  the deeper part o f  th e  
d o r sa l zone. The f ib r e s  are c u t in to  d if f e r e n t  le n g th s  
and are d is tr ib u te d  tr a n sv e r se ly  a cro ss  th e  to ru s lo n g -  
i tu d in a lis »  The f ib r e s  belong to  th e  çoramissura t e c t i  
and are continuous on each s id e  w ith  th o se  o f  la y e r  8 o f  
th e  o p t ic  tectum .
REVIEW QF THE OBSERVATIONS.
If  The o p t ic  lob e  i s  very  w e ll  developed and i s  th e  
la r g e s t  p art o f  th e  brain* I t s  s i z e  in  r e la t io n  to  
th a t  o f  th e cerebrum and th e  cerebellum  i s  q u ite  
apparent in  th e  photographs* I t  l i e s  in  co n ta c t w ith  
the cerebrum and th e  cereb ellu m ,b u t i s  not overlapped  
by them. The cerebrum, i s  very p oorly  developed and 
p r e se n ts  a smooth su r fa c e . The cerebellum  i s  W ell 
developed; i t s  su r fa c e  i s  smooth and i t s  b a s i-  
a u r ic u la r  p art p r o je c ts  r o s t r a l ly  in to  th e  o p t ic  
v e n t r ic le  form ing th e  v a lv u la  o f  th e  cerebellum *
2* The two lo b e s  aim apposed to  each q th er in  the median 
p la n e , a median lo n g itu d in a l su lcu s  in te r v e n in g  between  
them d o r sa lly ;  below th e su lcu s  th e lo b e s  are fu se d  
w ith /
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w ith  each o th er , V e n tr a lly , however, they  are  fu se d  
w ith  th e  d ien cep h alon , th e  tegmentum o f  th e mesen# 
cephalon  and th e  r o s t r a l  p a rt o f  th e  rhombencephalon 
( from b efo re  backward),
3 . Each lo b e  i s  e n c ir c le d  by a  c ir c u la r  s u lc u s , the su lc u s  
l im ita n s  o p t i c i ,  w hich demarcates th e  lo b e  from th e  
surrounding p a r ts ,
4« Each lo b e  co n ta in s  a c a v i t y ,  th e  o p t ic  v e n t r ic le ,  which  
appears to  be th e  l a t e r a l  ex ten sio n  o f  th e  aqueduct.
The o p tic  v e n t r ic le  thus communicates w ith  th e  aqueduct 
and w ith  i t s  f e l lo w  o f th e  o p p o site  s id e  as w e l l .  I t  
d iv id e s  th e  o p t ic  lo b e  in to  a th in  w a lle d  r o o f , th e  
o p t ic  tectum , and a  f l o o r ,  th e to ru s s e r a ic ir c u la r is ,  
which i s  con tin u ou s v e n tr a lly  w ith  th e  tegmentum o f  th e  
m esencephalon. The la t e r a l  r e c e s s  o f  th e o p tic  ven­
t r i c l e  d i f f e r e n t ia t e s  th e ro o f from the f lo o r  la t e r a l ly  
and does not rep r e se n t th é  p o s it io n  o f th e  su lcu s  
l im ita n s  o f th e  aqueduct, w hich, however, i s  very in ­
d e f in i t e  in  t h i s  form .
The v e n t r ic le  ex ten d s ca u d a lly  up to  the caudal 
l im it  o f  th e o p t ic  lo b e  and i s  sep arated  from the  
aqueduct ca u d a lly  by th e  fu s io n  o f  th e  v a lv u la  o f  th e  
cereb ellu m  w ith  th e  em inentia media o f th e  to ru s  sem i- 
c i r c u l a r i s , /
;j , . .
À
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c ir c u la r ! s»
5 , The supero-m edial p art o f  th e o p tic  tectum  p r o je c ts  in ­
to  th e  o p t ic  v e n t r ic le  in  th e  form o f  a d i s t in c t  pro­
c e s s ,  w hich , fu s in g  w ith  i t s  f e l lo w  o f th e  o p p o site  
s id e  in  th e  median p lane form s th e  toru s lo n g i t u d in a l i s , 
a s tr u c tu r e  c h a r a c te r is t ic  0<t the f i s h ,
6 , The to ru s  s a n ie ir c u la r is ,  throughout i t s  ro str o -c a u d a l  
d is t r ib u t io n ,  l i e s  in  th e  f lo o r  o f  th e o p tic  v e n t r ic le  
under co v er  o f  th e  o p tic  tectum . I t  i s  d if f e r e n t ia te d  
in to  th e  em inentia media and th e em inent!a l a t e r a l i s  
which are  d«narcated by a groove on i t s  v e n tr ic u la r  
su r fa c e . I t  does not approach th e median plane to  
undergo fu s io n  w ith  i t s  fe llo v f o f  th e  o p p o s ite  s id e ;  
i t s  em in en tia  m edia, however, fu s e s  w ith  v a lv u la  o f th e  
cereb ellu m ,
7 , O ptic tactumà
(A) H is t o lo g ic a l  exam inations have r e v e a le d  10 la y e r s
which have been named from w ithout inward, The 
lam in ation  o f th e  more s u p e r f ic ia l  la y e r s  ( i , e ,
1 t o  8 ) ,  though in d e f in i t e ,  i s  more pronounced in  
t h i s  form than in  th e  fr o g . The stratum  fibrosum  
e t  griseum  s u p e r f ic ia le  c o n s is t s  o f  4 a lte r n a te  
c e l l  and f ib r e  la y e r s .  The stratum  griseum  
c e n t r a le /
'4':
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c e n tr a le  i s  very  i l l  defined» The stratum  griseum  
p e r iv e n tr ic u la r e  forms a conspicuous broad zone 
c o n s is t in g  o f  c lo s e ly  packed and d eep ly  s ta in e d  
c e l l s  and n u c le i .  The stratum  fibrosum  p e r t-  
v e n tr ic u la r e , a s  an independent la y e r ,  i s  n ot  
v i s i b l e .  The stratum  ependymale i s  very in d e f in i t e  
c a u d a lly .
(B) C y to -a r c h ite c tu r e ,
(a ) The o p t ic  tectum  can be d iv i s i b l e  broadly in to  
two zones: ( i )  a p e r iv e n tr ic u la r  in n er  zone
( la y e r  9) c o n s is t in g  o f  c lo s e ly  packed and more 
d eep ly  s ta in e d  n u c le i and c e l l s ,  and ( i i )  a 
r e la t iv e ly  c lee irer  ou ter  zone ( la y e r s  1 to  8) 
co n ta in in g  s c a tte r e d  c e l l s  and n u c le i ,  l e s s  
deep ly  s ta in e d  and arranged in to  in d is t in c t  
la y e r s .
(b) The c e l l s  are u s u a lly  o f  th ree  ty p es -  pyram idal, 
fu s ifo r m , and s t e l l a t e  in  order o f  th e ir  f r e ­
quency o f  occu rren ce,
(c )  D o rsa lly  la y e r s  1 to  8 merge w ith  th e  r e la t iv e ly  
c le a r e r  d o r sa l zone o f  th e to ru s  lo n g i tu d in a l is ,  
w h ile  v e n tr a lly  th ey  are l im ite d  p a r t ly  by th e  
su lcu s  l im ita n s  o p t i c i  and p a r t ly  by th e  n u c le i  
and/
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(d ) The n u o l è l  an d  c e l l s  o f  l a y e r  9 ,  oh  t h e  o t h e r  
ha ied , a r e  r e p r e s e n t e d  a n d , I n  f a è t ,  a r é  
ô o n t ln u o ù s  d b f é a l l y  w i th  t h e  S im i la r  r i c h l y  - 
n u c l e a te d  and  d e l l u l a r  v e n t r a l  z o n e  o f  t h e  
t o r u s  l o n g i t u d i n a l i s ; w h i le  v e n t r a l l y  t h e y  
m erge  w i th  t h o s e  o f  t h e  t o r u s  s e m l c l f  e u l a f  i s  *
(e )  The s u h « o a » ï is a u ra l  o rg a n  a p p e a r s  a t  t h e  l e v e l  
o f  t h e  p o s t e r i o r  e o n m ls s u re  a s  a  th lo k e n ln g  o f  
t h e  ependym al l a y e r  b y  p r o l i f e r a t i o n  o f  i t s  
n u c l e i  i n  t h e  m ed ian  p la n e  o f  t h e  r o o f  o f  t h e  
v e n t r i c l e .
(C) F ib r o - a r o h i t e c tU r O .
(a) The fib res of the optic tectum ere  fo r the most 
pert non-myellnatCd. A few fa in tly  stained 
myelinated fib res are present in layers 8 and 8.
(b )  The tran sV O rsC  f i b r e s  o f  l a y e r s  S> 4 ,  and 6 ,  
n a v e  t h e  sam e a r ra n g e m e n t and  d i s t r i b u t i o n  end  
m erge  w i th  t h e  t r a c t u s  o p t i c u s  m a r g i n è l l s  p a r s  
m e d i a l i s  e t ^ . l a t e r a i ' i s ' .
(o )  The t r a n s v e r s e  f i b r e s  o f  l a y e r  8* D o r s a l ly  
t h e y  d e c u s s a t e  ..to-:-the o p p o s i t e  . s i d e  i n  t h e  r o o f  
Of t h e  v e n t r i s l e  fo rm in g  t h e  co m m issu re  t e c t i .  
V e n t r a l l y  some o f  t h e s e  f i b r e s  d e o u a s a te  i n  t h e  
p o s t e r i o r  o o m m issu re i t h e  r e s t  e n t e r  t h e  '
tee in an tu m  fo rm in g  th S  t e o t o - b U l b a r ,  t e O to -
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t e g m e n ta l ,  t e o t o - t o r a l , and t e o t o - l a t h m a l  t r a c t s .  
The t e o t o - b u i b a r  and  t h e  t e o t o - t e g m è n t a l  t r a c t s  
f u r t h e r  d e e U s s a te  i n  t h e  m ed ian  p l a n e  i n  t h e  
s u p r a  o p t i o  and  t h e  d o r s a l  and  t h e  V e n t r a i  
t e g m e n ta l  d e e u s s a t i o n s .  T hrough  t h è s e  f i b r e s  
t h e  o p t i o  te e tu m  eom es I n t o  r e l a t i o n s h i p  w i th  
t h e  d i f f e r e n t  d ie n O e p h a l io  and  t e g m e n ta l  neuT ons 
O f t h é  sam e a s  w e l l  a s  o f  t h e  o p p o s i t e  s i d e  
b r i n g i n g  t h e r e b y  a  w i d e s ^ e a d  b i l a t e r a l  
c o r r é l a t i o n *  F u r t h e r  t h e  d o r s a l  t e o t o - b u l b a r  
t r a c t  c o n n e c ts  t h e  o p t i c  te c tu m  w i th  t h e  o c u lo m o to r  
and  t h e  t r o c h l e a r  n u c l e i  o f  t h e  sam e s i d e  e i t h e r  
d i r e c t l y ,  o r  i n d i r e c t l y  th r o u g h  t h e  f a s c i c u l u s  
l o n g i t u d i n a l i s  i m d i a l i s  W ith  w h ic h  i t  i s  v e r y  
I n t i m a t e l y  c o n n e O te d . The t e o t o - t o r a l  and  
t e c t o - i s t h m a l  t r a c t s ,  on  t h e  o t h e r  h S n d , c o n n e c t  
t h e  o p t i c  te c tu m  w i th  t h e  t o r u s  s e m i c i r c u l a r i s  
and  t h e  n u c le u s  I s th m i  o f  t h e  sam e s id e #  The 
o p t i c  te c tu m  i s  a l s o  c o n n e c te d  w i th  t h e  v a l v u l a  
Of t h e  c e r e b e l lu m  b y  t h e  t e c t o - o e r e & e l l a r  t r a c t #
(d )  The r a d i a l  f i b r e s  a r e  d i s t r i b u t e d  th r o u g h o u t  t h e  
d i f f e r e n t  l a y e r s  o f  t h e  o p t i o  te c tu m .
6 #  /
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8 ,  T o ru a  l o n e i t u d la a l A a
(A) As s t a t e d  a l r e a d y ,  i t  i s  a  m edian, a t r u o t u r e i  w h ich  
p r o j e c t s  i n t o  t h e  o p t i c  v e n t r i c l e  fro m  i t s  r o o f  
and  l a  fo rm ed  b y  t h e  f u s i o n  o f  tw o  s e p a r a t e  
p r o c e s s e s  ttom t h e  d o r s o - m e d la l  p a r t  o f  t h e  o p t i c  
te c tu m . R o s t r a l l y  i t  i s  f u s e d  b y  i t s  b a s e  w i th  
t h e  d o r s a l  s u r f a c e  o f  t h e  p o s t e r i o r  c o m m issu re .
(B) G y t o - a r c h i t e o t u r e .
( a )  I t  h a s  tw o  d i s t i n c t  h o n e s :
( i )  a  s m a l l e r  r e l a t i v e l y  c l e a r e r  d o r s a l  Zone 
c o n s i s t i n g  o f  V ery  fe w  c e l l s  and n u c l e i  
w h ic h  r e s e m b le  and m erge  w i th  t h e  m ore 
s u p e r f i c i a l  l a y e r s  o f  t h e  o p t i c  te c tu m  
(i.e. l a y e r s  1  t o  8 ) ;  t h e r e  a r e  p r e s e n t  
a l s o  a  fe w  l a r g e  ro u n d  c e l l s  w h ich  a r e  m ore 
a g g r e g a te d  b e tw e e n  t h e  d c r s a l  and  t h e  4
v e n t r a l  z o n e s  fo rm in g  a  s o - c a l l e d  j u n c t i o n a l ,
/  , •
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5 0  Tw
o r  in te r m e d ia te  ssonop and 
(11) a  l a r g e r  v e n t r a l  zone c o n e le t i i ig  o f c lo s e ly  
%)a<3ked and more d eep ly  s ta in e d  c e l l s  and 
n u c le i  v/hich re sem b le  th o se  o f  la y e r  9 o f  
th e  o p t ic  tec tu m  b e in g | i n  f a c t*  c o n tin u o u s  
w ith  th e  l a t t e r *
, ( 0) F ibro«»aï*chltectu re*
(a )  A few  t r a n s v e r s e  f i b r e s > m o stly  non*i*myelinated, 
a r e  p r e s e n t  betw een th e  d o r s a l  and th e  v e n t r a l  
zones and a re  c o n tin u o u s  l a t e r a l l y  w ith  s im i la r ly  
d isp o se d  f i b r e s  o f l a y e r  Û o f th e  o p t ic  tectum *
9* T orus s ^ n l o i r c u i a r l s a
(A) O y to -^ a rch itah tu re*
(a )  The l a t e r a l  em inence c o n ta in s  th e  n u c le u s  
l a t e r a l i s  m eseh cep h a li w hich c o n s i s t s  o f :
( i )  a  p e r ip h e r a l  c a p s u la r  zone o f  c lo s e ly  packed 
c e l l s  and n u c l e i i  d e f i c i e n t  v e n t r a l l y  and 
c o n tin u o u s  l a t e r a l l y  w ith  th e  s im i la r  c e l l s  
and n u c le i  o f  th e  p e r i v e n t r i c u l a r  la y e r  
( l a y e r  9) o f  th e  o p t ic  te c tu m , ahd
( i i )  a  c e n t r a l  a r e a  c o n s is t in g  o f  s c a t t e r e d  c e l l s  
and n u c le i  w hich merge v e n t r a l l y  w ith  th e  
tegmentum; th e  c e l l s  a r e  m o s tly  p y ram id a l 
i n /
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In ôharaotejî, some fu sifo rm  and o e c a s lo n a l
■■■.. :>s t e l l a t e  o e l l s  are a ls o  p r e se n t .
(b) The em in en tia  media a ls o  c o n s is t s  o f  a d ô r sa l  
cap su lar  zone and a v e n tr a l area  These 
resem ble and merge r e s p e c t iv e ly  w ith  th e  
cap su lar  and th e  c e n tr a l area o f  th e  n u cleu s  
l a t e r a l i s  m esen cep h all.
(o) At th e  s i t e  o f  fu s io n  o f  th e  v a lv u la  o f  th e
cerebellum  end th e  em inentia  media o f  th e  to r u s  
se m ic ir o u la r ls  l i e s  th e  n u cleu s l a t e r a l i s  
v a lv u la e  which i s  rep resen ted  by an e lon gated  
area  o f  c lo s e ly  packed end more d eep ly  sta in ed  
n u c le i  and c e l l s  resem bling th o se  o f  th e  
granu lar la y e r  o f  th e  v a lv u la  o f  th e  cerebellum  
and la y e r  9 o f  th e  o p t ic  tectum .
(B)> F ib r o -a r c h ite o tu r e  •
(a) The to ru s  s e m ic ir c u la r is  c o n s is t s  o f  a dense  
plexiforiB. network o f  f ib r e s ,  which are m o stly  
non-m yellnated  in  character*
(b) The network i s  connected w ith  th e  fa so io u lu a  
l a t e r a l i s  lo n g itu d in a l is  (a c o u s t ic o - la t e r a l  
le m n isc u s) . /
.A"
É
*
.'■'Vi
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teoto-tou lb ar t r a c t  o f  th e same a id e .
(d) Fürthérinofé, th e  network i s  continuous w ith  
i t s  f e l lo w  o f  th e  o p p o site  s id e  through th e  
d o r sa l tegm ental decussations.*
'  • 1
( c ) The network i s  fu r th er  connected w ith  th e  -4
'■ 4;.'! 
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C la ss  -  Amphibia. ■
S u b -c la ss  » Euamphibia,
Order -  A nura.,
Sub-order -  Phaneroglossa.,
S p ec ie s  -  Rana tem poraria t w p o r a r la . .Age -  3 y r s ,(+ )
-  5 4  “•
MEA3URMBMÏS.
I* (a) Length o f  fr o g  (fem ale) -  6»3 cin« 
(b ) " '* brain  -  1 ,0  era,
I I ,  (a) W eight o f  fro g  -  17*5 @n,
(b) " ” brain  -  0 ,0 6  gm«
I I I ,  Optio lobe*
(a ) A ntero-rposterior -  2 ,0  mm,
(b) T ransverse » 3*0 mm.
IV* Cerebrum*
(a ) A n tero -p o ster io r  » 5*0 ram*
V* Cerebellum*
(a) A n tero -p o ster io r  — 0*5 t m l
(b ) T ransverse 3*0 ram.
MACROSCOPIC OBSERVATIONS,
Each o p tic  lo b e  i s  ovo id  in  shape* Each m easures 
about 2 ram* a n te r o -p o s te r io r ly  and 3 ram, tr a n sv e r se ly .
The lo b es  are p laced  o b liq u ely*  t h e ir  lo n g itu d in a l axes  
b ein g  d irected *  from above, downward* forward and outward. 
D o r sa lly  th ey  are apposed w ith  each o th e r , a m edial su lc u s  
in terv e n in g  between them* M ed ia lly  th ey  are fu se d  w ith  
each /
:  ■ - - i
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each o th er  d o r s a l ly ,  but v e n tr a lly  th ey  remain sep arated  
from b efore  backward by caudal p a rt o f  d ien cep h alon , te g ­
mentum o f  mesëncephalon and r o s t r a l  p a rt o f  rhombencephalon. 
The exposed s u p e r f ic ia l  su r fa c e  o f  each lo b e  i s  smooth 
and convex in  a l l  d ir e c t io n s  and i s  covered  by a very th in  
black  and pigm ented membrane, th e  p ia  m ater. The lo b es  
are n o t overlapped by the cerebrum or th e  cereb e llu m .
They are sep arated  from th e  c e r e b r a l h ^ is p h e r e s  b y 'th e  
diencephalon  which i s  d i s t in c t l y  ev id en t both  d o r s a lly  and 
v e n tr a l ly .  P o s te r io r  to  them l i e s  th e cerebellum  as a 
th in  f la t t e n e d  s tr u c tu r e  b ein g  sep arated  from them by a 
deep tr a n sv e r se  c l e f t .  The s i z e  o f  each lo b e , a s  i s  
ev idenced  from th e  photographs, i s  sm aller  than th e c e r e ­
brum, but b ig g er  than th e  cerebellum  (P ig . 8 ) ,
Each lo b e  co n ta in s  a c a v ity , c a l le d  th e  o p tic  v e n t r ic le ,  
which i s ,  in  f a c t ,  th e  la t e r a l  ex ten s io n  o f  the aqueduct.
The o p t ic  v e n t r ic le  d iv id e s  th e o p t ic  lo b e  in to  a th in  r o o f ,  
th e  o p t ic  tectum ,and a r e l a t iv e ly  th ic k e r  f lo o r ,  th e to r u s  
s e m ic ir c u la r !s , which i s  fu se d  w ith  th e  tegmentum o f  the  
m idbrain (F ig , 9 ) .  The la t e r a l  r e c e s s  o f  th e o p tic  
v e n t r ic le  does not rep r e se n t the p o s it io n  o f  th e  su lc u s  
l im ita n s , which l i e s  in  th e  la t e r a l  w a ll  o f  th e  aqueduct 
v e n tr a l to  th e  to ru s  s e r a ic ir c u la r is . The o p tic  v e n t r ic le  
com m unicates/
'  ' ' V | ;
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communicates m ed ia lly  w ith  i t s  f e l lo w  o f  th e  o p p o site  s id e  
and th e  aqueduct o f  th e  midbrain* C aud ally , however, th e  
aqueduct i s  com p letely  separated  from th e  o p tic  v e n tr ic le  
by th e  fu s io n  o f th e  two t o r i  s e n ic ir c u la r e s  in  the median 
plane* The o p tic  v e n t r ic le  does not extend ca u d a lly  up 
to  th e  caudal l im it  o f  th e  o p tic  tectum , which extends from  
th e l e v e l  o f  the p o s te r io r  commissure r o s t r a l ly  to  the  
p o in t  o f  emergence o f th e  tro ch le a r  nerve through the  
m edullary velum; i ca u d a lly .
MIGR03G0PIG OBSERVATIONS.
A, OPTIC TSGTUM.
The in te r n a l s tr u c tu r e  o f th e  raidbrain o f th e  t a i l ­
l e s s  amphibia have been stu d ied  by many workers (B e l lo n c i ,
*88| Qaupp, '89 ; P. Ramon, ’96; A riens Kappers and 
Hammer, '18; A r iln s  Kappers, '21; L a r s e l l ,  '2 3 , ' 31 ;
R oth ing, '2 3 , '2 6 , '2 7 ; Huber and Crosby, *33, '3 3 a , and 
'3 4 ) .
The author has observed  15 d if f e r e n t  la y e r s  in  th e  
o p t ic  tectum in  fr o g . In naming and c la s s i f y in g  th e se  
la y e r s  he i s  in  com plete agrém en t w ith  Huber and Crosby 
( '3 3 ,  '3 3 a , and '3 4 ) who named th e  la y e r s  from w ith ou t 4
inw ards/ 01
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inwards é n t l r e ly . fr e e  from a fu n c t io n a l stan d p o in t { F ig .1 0 ) .  
In ta b le  2 th e  a u tb o f’s  o b serv a tio n s  bave been co r r e la te d  
w ith  tbOae o f  Huber and Crosby ( '3 3 ,  '33 a , and *34) and 
P. Ramon (* 9 6 ).
Q arbol-fuobsin  p rep aration s ( F ig s .9 ,1 1 ,1 2 )  
Layer 1 (stratum  z o n a le ):
A very  few  round and oVal n u c le i  w ith ou t any apparent 
cytoplasm  and co n ta in in g  s in g le  o r  m u lt ip le  p a r t ic le s  
are sc a tte r e d  here and th e r e . Some o f  th e se  n u c le i  
are a  l i t t l e  la r g e r  than th e  others*
Layer 2 (stratum  op ticu m ):
l . m M j f c M M I ' . i i . ' l ' .  I— —
The la y e r  resem b les la y e r  1 .
Layers 3 to  6 (stratum  fibrosum  e t  griseum  s u p e r f i c ia l e ) :
Round and o v a l n u c le i ,  d escr ib ed  a lr ea d y , are sc a tte r e d  
through a l l  th e  la y e r s  o f  th e  stratum  fibrosum  e t  griseum. 
s u p e r f ic ia le .  They are very  sca n ty  in  la y e r s  4 and 6 ,  
but th ey  are more numerous in  la y e r s  3 and 5 . The 
appearance of th e  somewhat I n d e f in it e ly  d if f e r e n t ia te d  
cytoplasm around th e s e  n u c le i  su g g e sts  th a t  probably most 
o f  them belong to  pyramidal C e llsÀ
DorCally th e  la y e r s  are continuous w ith  th o se  o f  th e  
o p p o site  s id e  a long th e  ro o f o f  th e v e n t r ic le ,  v e n tr a l ly  th e  
c e l l s  l i e  sca ttered *
A few  sp in d le  shaped nùÇ lei arc a ls o  p resen t here and 
t h e r e . ahea* probably belong to  th ë  e n d o th e lia l  c e l l s
%Table 2 . Coiaparlson o f th e  author*» c l a s s i f i c a t i o n  o f  .th^ ïayerà: 'o^^thé o p tic  tèetüm o fo th er  .wdriicePSe'''
-
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Numbero fla y e r s
A uthor'a O bservations Huber .and Srosby ('33, »33a, & *34)
E, Ramon C 96)
1 Stratum zon a le  ..... .......... .......( S t . z .  ) .—  ^ ( 1)'Do*( Prim ordial)
!
4  m.  tn . ........
2 Stratum opticum  __________ _ . (2 ) — r  ip o , ( cd cn) h-1 iH c8
3 C e l l  la y e r  ( Ô 1 }(fera®  ) Layer 12
’ 4 F ib re  l a y e r 3 m/ \ bO O ♦ { ( g , ‘rH bO J
(3)  Y 'Do' Layer 11
5 C e ll  la y e r  % ® j
-  / , : ■ . ,  y £ - .  p CL,JJ 1 Layer 10
6 „ . J  " ,  ( +) h 0 CO /F ib re  la y e r ( «  <q ra— j Layer 9
7 Stratum griaeum ' c e n tr a le  C s t .g .c . ) ■™> ipot Layer B
8 Stratum album __ c e n tr a le  ( S t . a . c . ) , ( 5 )  ^ 'Do' Layer 7
9 Outer gran u lar (. . la y e r  ^ .... ,„Y.Y:. ...., ........ , , , .. 1  ., A '
IQ I 03Outer p lex iform / § ^. layer .. ,. ..... ^ g  ...........
) *rî
) H) q-D 4~>1 d _ 4 1 -  -  -11 M iddle ' granu lar  , la y e r  . ... .................................. ) >)
) w 
)
. . ) , . ......... ..
12 Inner p lex iform ( ^. -_:lay^_.. ,  .i ,
■ M i n i i i  UÎ" w ..... : "\ *rH p4
i  «3
.n  j.. ^  j i f  .1.1 j . ( ,  1,1 14  \
Layer 5
13 Inner - granular ( +3 o3 ^
. . .  la y e r ^  _  : L . . . . . . . . . . 1 Bom. Layer 4
14 stratum  fibrosum  p e r iv e n tr ic u la r e
.  .(st,f'*i.p.Fi. . ' .  . . . . . . . . . . . . . . . . . . . . . . . . . . .
{ "H ) +3 Ch 0
) "
U . . . . . -  . . . . . . . . . . . . . . . . . . . —
Layer 3
15
i__ _
stratum  ependymale
■  M  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
* # Layers 
1 & 2
. Y . 1' ' Y' - . : /; - Y. ; t/
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Of th e  blood TOsaels*
,Ify@r„ f (stratum  grlsoum o o à tr a lé ) :
This la y e r ,  too* p resen ts  many so a ttered  n u o le i as  
in  th e  p rev ious la y e r . Some o f  th e  n u o le i a s  b efo re  
are à l i t t l e  b ig g er  than th e  reOt; th ere  i s  aga in  
on ly  in d e f in i t e  oytop lesm io  d i f f e r e n t ia t io n .  tîost  
o f  th e se  o e l l s  seem to  toe o f  th e  pyram idal ty p e , but 
a few s t e l l a t e  o e l l s  a re  a lso  p r e se n t• The o e l l s  
and n u o le i are so a tte r e d  d i f f u s e ly  in  6 to  7 rows 
and are separated  by W e ll spaced in te r v a ls»
D o rsà liy  th ey  are eontlnuous w ith  th o se  o f  th e  
o p p o site  s id e  a long th e  r o o f o f  th e  T e n tr io le , w h ile  
v e n tr a l ly  th ey  l i e  is o la te d  end s o a t te r e d .
A few  fu sifo rm  n u o le i ,  belonging probably to  th e  
e n d o th e lia l o e l l s  o f  th e  b lood  o a p i l la r ie a , oan a ls o  
be seen  here and t h e r e .
Layer 8 (stratum  album O entrale}
T his i s  a r o i e t iv e ly  c le a r  zone which co n ta in s  o n ly  
few  so a ttered  o e l l s  and n u o le i  a s  in  th e  p rev iou s  
la y e r s . Few la r g e  s t e l l a t e  c e l l s  are a ls o  p resen t  
here /
:
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h ere and there*
Layers 9 to  13 (stratum  griseum  p e r iv e n tr ic u la r e );
T he,stratum  griseum  p e r iv e n tr ic u la r e  i s  th e  broadest 
zone o f  th e o p t ic  tectum  and p resen ts  th e tfseftTasr, 
c e l lu la r  and n u clear  d e n s ity . The c e l l s  and n u c le i  
are l i k e  th ose  o f ,th e  stratum  griseum  c e n tr a le  and 
th e o th er  la y e r s  o f  th e  tectum* already d escr ib ed . 
Depending on th e ir  mode o f  d is tr ib u t io n  they are  
fu r th e r  d if f e r e n t ia te d  in to  th ree  in d e f in i t e  zones-  
th e  o u ter  granular la y e r  or  la y e r  9* th e  m iddle  
granular la y e r  or la y e r  11 , an d ,the in n er  granular  
la y e r  or  la y e r  1 ) ,  by two narrow p lex iform  la y e r s  o f  
f in e  f ib r e s  or la y e r s  10 and 12 as maybe seen  from th e  
s i l v e r  p rep aration s (P ig* 1 0 ),
Layer 9 c o n s is t s  o f  4 to  5 rows o f  c e l l s  and n u c le i ,  
c lo s e ly  packed and more or l e s s  even ly  d is tr ib u te d  
throughout th e  layer*  , Layer 11 , on th e  o th er  hand, 
i s  n o t uniform ly th ic k  -  d o r s a lly  i t  i s  narrower con­
s i s t i n g  o f  2 to  3 rows o f c lo s e ly  packed c e l l s  and 
n u c le i ,  w h ile  l a t e r a l ly  and v e n tr a lly  i t  i s  broader 
and resem bles la y e r  9 . In some o f  th e s e c t io n s  la y e r s  
9 and 11 merge w ith  each o th er  la t e r a l ly  and v e n tr a lly .  
Layer 1 3 , however, i s  th e narrow est o f  a l l  the la y e r s  
and/
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and c o n s is t s  Of on ly  1 to  2 rows o f c l o s e ly  packed 
c e l l s  and n u c le i becoming oven 3 to  4  rows deep 
v e n tr a lly *  D o rsa lly  a l l  th e se  la y e r s  converge a t  
tiié  r o o f  o f  th e  v e n t r ic le  and are con tin u ou s w ith
th o se  o f  the o p p o s ite  s id e ;  'v e n tr a lly  they do so/
w ith  th o se  o f tlie  tegmentum and th e  to ru s se m ic ir -  
c u la r is*
L ayers 10 and 12 are r e la t iv e ly  c le a r  zones and 
co n ta in  s c a tte r e d  o e l l s  and n u clei*  In  ir o n -  
haeraatoxylin and s i l v e r  p rep aration s th ey  p resen t «- 
p lex ifo rm  network o f  f ib r e s  which w i l l  be d escrib ed  
l a t e r  in  d e t a i l ,
Laver 14 (stratum  fibrosum  p e r iv e n tr ic u la r e );
I t  i s  a narrow c le a r  zone aild co n ta in s  a few  
sc a tte r e d  n u c le i l ik e  th o se  o f the p rev iou s la y e r s .  
Laver 15 ( stratum  ependym ale):
T his la y e r  c o n s is t s  c h ie f ly  o f  1 to  3 rows of 
e lon gated  n u c le i c o n ta in in g  many d i s t in c t  p a r t ic le s ,  
s e t  a t  r ig h t  a n g les  to th e  v e n tr ic u la r  su r fa ce .
Some # u ? ea d -lik e  p r o c e sse s  extend outward towards 
th e  su r fa ce  in  a r a d ia l  manner from th e  p er ip h era l 
a sp e c t  o f  th ese  n u c le i*  These form th e  supporting  
t i s s u e  framework o f  th e  o p tic  tectum . The sub­
com m issural/
Y '
com m issural organ appears as p r o l i f e r a t io n  o f  th ese  
n u c le i  a t  th e  l e v e l  o f  th e  p o s te r io r  commissure in  
th e  ro o f o f  th e  v e n t r ic le  in  the median p la n e .
S u p e r f ic ia l  to  th e  ependymal n u c le i th ere  are one 
or two rows o f  n u c le i l ik e  th o se  o f th e  granular la y e r s ,  
a lread y  d escr ib ed . Lika th e  p rev iou s la y e r s  th e se  
probably a lso  belong to  th e  pyramidal c e l l s .  D o rsa lly  
th ey  are continuous w ith  th ose  o f th e  o p p o site  s id e  #
along th e  roo f o f th e  v e n t r ic le ,  w h ile  v e n tr a lly  they  
do 30 w ith  th o se  o f th e  toru s s a t i c i r c u la r i s .
M esencephalic n u cleu s o f  the tr ig em in a l n erv e;
The m esencephalic neurons o f th e  f i f t h  c r a n ia l  nerve  
appear a s la r g e  i s o la t e d  c e l l s ,  round or p iriform  in  
s h a p e ,c h ie f ly  amongst the s e l l s  and n u c le i  o f  la y e r s  
13 and 15, One or two c e l l s  can a ls o  be found in  th e  %
deeper zone o f  la y e r  11, The c e l l s  are s itu a te d  on ly  4
in  th e  reg ion  o f tlia  p o s te r io r  commissure.
• C l
:
.
'4-
44
%
Iron-haem atoxvlin  p rep a ra tio n s ,
Laver 1 ;
Sm all segments o f  few  f a in t ly  s ta in e d  f ib r e s ,  d i s ­
posed m ostly  tr a n sv e r se ly  or o b liq u e ly , are so a tte r e d  
h ere and th e r e . The f ib r e s  seem to  be in  a l in e  w ith  #
th o s e /
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th o se  o f  la y e r  2 and are a lso  probably o p tic  in  n a tu re . 
Layer 2 ;
T his i s  a very narrow zone c o n s is t in g  o f  a network o f  
f ib r e s .  The network i s  more ev id en t in  th e v e n tr a l  
h a lf  o f  th e  la y e r , l e s s  so d orso -m ed ia lly  and very in ­
d i s t in c t  in  th e  o th er  p a r ts , D o rsa lly  and V en tra lly  
th e la y e r  marges w ith  tr a c tu s  o p ticu s  m a rg ih a lis  pars  
m e d ia lis  and tr a c tu s  o p tic u s  m argin alia  pars l a t e r a l i s  
r e s p e c t iv e ly .  O ccasion al r a d ia l  and o b liq u e  f ib r e s  
from th e deeper la y e r s  are seen  to  en ter  t h i s  la y e r ,  
Lavers 3 to  6 ;
Layer 3 i s  much broader than la y e r  2 and c o n s is t s  o f  
few s c a tte r e d  f ib r e s ,  f a in t ly  s ta in e d  and c u t in to  sh ort  
le n g th s , N othing d e f in i t e  ca n , however, be made out 
regarding t h e ir  d is t r ib u t io n .
Layer 4 resem b les la y e r  2 ,
Layer 5 corresponds w ith  la y e r  3»
Layer 6 resem b les a lso  la y e r  2 excep t th a t  i t  i s  a  
l i t t l e  broader thsui th e l a t t e r  and i t s  f ib r e  bundles 
are more d i s t in c t ,  V e n tr a lly , however, u n lik e  la y e r  
2 , some o f i t s  tra n sv erse  f ib r e s  bend m ed ia lly  and 
e n ter  the tegmentum,
Laver 7 ;
A/
■'iii
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A  few  tratisT erae and r a â la l  f ib r e s ,  cu t in to  
d if f e r e n t  le n g th s , are ir r e g u la r ly  a ea ttered  through­
out th e  la y e r s ,  th e  former predom inating p a r t ic u la r ly  
in  i t s  V en tra l h a lf*
The tr a n sv e r se  f ib r e s  are arranged in to  sm all 
bundles and .are, in  f a c t ,  in  a l in e  w ith  th o se  o f  
la y e r  8; probably th ey  belong to  th e  l a t t e r ,  being  
a ls o  e f fe r e n t  in  ch a ra c ter . V en tra lly  th ey  en ter  th e  
tegmentum and are d is tr ib u te d  along w ith  th e  t e c t o -  
bulbar f i b r e s .
The r a d ia l  f ib r e s ,  on th e  o th er  hand, are v ery  aeanty  
and appear s in g ly .  ; They are continued in to  la y e r  6 
s u p e r f ic ia l ly  and la y e r  8 c e n tr a l ly .
Layer 8:iij iin iiiiaiirni—mi   . . .
T his la y e r ,  t o o ,  l ik e  th e  p rev ious on e, c o n s is t s  o f  
tr a n sv e r se  and r a d ia l  f ib r e s .  Thé tr a n sv e r se  f ib r e s  
predominate markedly over th e  r a d ia l  and c o n s t itu te  
th e  moat o h a r s o te r is t io  fe a tu r e  o f  th e  la y e r .  Further  
th ey  are consp icuous having th e  g r e a te s t  d e n s ity  o f  
s ta in in g  and th ic k e s t  w e l i n  sh eaths a s  compared w ith  
oth er  la y e r s  o f  th e  o p t ic  tectu m . The f ib r e s  are  
arranged /
•r”'
.4 ; 
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arranged in to  sm all compact bundles* D o rsa lly  and 
r o s t r a l ly  they d ecu ssa te  in  the roo f o f  th e  v e n tr ic le  
through th e  d o rsa l p a rt o f  th e  p o s te r io r  commissure*
Further ca u d a lly  th ey  do so in  the d e c u ssa tio  t e c t i  *
m esencephali* V è n tr a lly  they e n ter  tlie  tegmentum 
and form the tacto^ b u lb ar and te c to -teg m en ta l t r a c t s ,  
which d ecu ssa te  u lt im a te ly  in  th e median p lane in  th e  
d o rsa l and th e  v e n tr a l tegm ental d ecu ssa tio n s  r e s p e c t­
iv e ly *  By th e  f ib r e s  o f  th ese  t r a c t s  th e o p tic  
tectum  thus comes in to  r e la t io n s h ip  w ith  th e  d if f e r e n t  
tegm ental neurons o f the same s id e  and probably a ls o  
, w ith  the other* B esid es , th e  f ib r e s  en ter  the homo- 
l a t e f a l  toru s s e m ic ir c u la r is  and n u cleu s isth ra i.
M oreover, they are connected  w ith  th e  oculom otor n u cleu s  
o f  th e same sid e*  but no such con n ection  can be found  
w ith  th e  tr o c h le a r  nucleus* However, th ey  are s
in t im a te ly  connected  w ith  th e  fa s c ic u lu s  lo n g itu d ih a l is  
m e d ia lis  w hich, perhaps, in d ir e c t ly  con n ects  th e o p t ic  
tectum  w ith  th e  oculom otor and th e  tr o c h le a r  n u cle i*
The r a d ia l  f ib r e s ,  as usu*'^;, appear s in g ly  and m te r  
th e s u p e r f ic ia l  as w e ll  a s  th e  deeper la y e r s .
Layers 9 to  13 î 
T h ese/
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s i l v e r  p rép a ra tio n s . /
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These la y e r s  c o n s is t  o f  a p lex iform  network o f  
f ib r e s  aggregated  in to  two narrow zones i . e .  la y e r s  
10 and 1 2 , dem arcating thereby th e  p e r iv e n tr ic u la r  
c e l l s  and n u c le i in to  th ree  I n d e f in it e  la y e r s  i . e .  
la y e r s  9* 11# and 13* The f ib r e s  o f  th e  network are  
s ta in e d  fadLntly, but are more ev id en t v e n tr a ily  and 
l a t e r a l ly  than d o r s a lly  where th ey  are very in d i s t in c t  
and in d e f in ite *  P er ip h era lly  th e  network i s  
continuous w ith  th e  f ib r e s  o f  la y e r  Ô and c e n tr a l ly  
w ith  s im ila r  network o f  la y e r  14* V en tra ily  i t  i s  
continuous w ith  th e  network o f  th e  tegm entsil gray in ­
c lu d in g  th e  oculom otor and the tr o c h le a r  n u c le i and 
a ls o  o f  th e toru s se m ic ircu la r is*  R o s tr a lly , however, 
th e network prbbably i s  continuous w ith  i t s  f e l lo w  o f  
th e  o p p o site  s id e  through th e p o s te r io r  commissure* 
Laver 14i
T h is la y e r ,  to o , c o n s is t s  o f  a p lex iform  network o f  
f ib r e s  which resem bles th a t o f  th e  p rev iou s layers*
In f a c t ,  i t  i s  very probable th a t  both th e network o f  
f ib r e s  o f  t h i s  and th e p rev iou s la y e r s  belong to  th e  
stratum  fibrosum  p e r iv e n tr ic u la r e ,
Laver 15:
No f ib r e s  are v i s i b l e  in  t h i s  layer*
I
3
s
a
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Layer 8 î
T his la y e r  resem bles la y e r  1 ,  but i s  much narrower 
than th e  la t t e r  and i t s  network i s  iaone obmpeot* Other­
w ise  th e  arrangement and d is tr ib u t io n  o f  i t s  f ib r e s  are  
e x a c t ly  th e  same as in  th e  p rev iou s la y e r , and, in  f a c t ,  
are probably a ls ô  o p t ic  in  n a tu re .
Layers 0 to  fei '
The stratum 'fibrosum  e t  griseuni a u p e r f ic ia le  has 
been so c a lle d  s in c e  i t  c o n s t itu te s  a broad ton e c o n s is t in g  
o f  a lte r n a te  b e l l  and fibre layers*  Layers 3 and 5 
b elon g  /
.  .
i^epay
In th éa é  preparations'^ ' 'iii ebritiraàt to  th e  ir o n -  
haefiiatoxylln o n es , th e  f l t r é s  show Verÿ d i s t i n c t l y  and 
t o  a g rea ter  e r te n t  in  a l l  th e  la y e r s  o f  th e  o p t ic  teotum , 
p a r t ic u la r ly  in  th e  la y e r s ,  4 ,  6 , 8 ,  IS and 14#
'V .. , #
I t  c o n s is t s  o f  a network o f  f ib r e s  Tidiioh merges #
d o r s a lly  end v e n tr a i ly  w ith  th e  tra o tu s  O ptions m arginalia
pars m ed ia lis  end tr a o tu s  o p tio n s  m arg in S lis pars l a t e r a l i s  ÿ
r e s p e c t iv e ly .  Some o f  th e  r a d ia l  f ib r e s  from th e  deeper
zones can be seen  to  en ter  t h i s  layer*
,  %
belon g  to  th e c e l l  la y e r s , w h ile  4  and 6 ,  to  th e  f ib r e  
la y e r s  r e s p e c t iv e ly *  In  view  o f  the d e s c r ip t io n  o f  th e  
o p tic  tectum  in  l iz a r d s  by Huber and Crosby {*33) th e se  
la y e r s  can fu r th e r  be c a l le d :
( i )  stratum  griseum  s u p e r f ic ia le  s u p e r f ic ia le  
( o r ,  la y e r  3)
( i i )  stratum  fibrosum  s u p e r f ic ia le  s u p e r f ic ia le  
(o r ,  la y e r  4)
( i i i )  stt'atum griseum  s u p e r f ic ia le  profundum 
(o r ,  la y e r  5)
( iv )  stratum  fibrosum  s u p e r f ic ia le  profundum 
( o r ,  la y e r  6)
B esid es  th e  sca n ty  c e l l s  and n u c le i la y e r s  3 and 5 
c o n s i s t ,o f  f ib r e s  o f  a l l  k in d s -  tr a n sv e r se , o b liq u e  and 
r a d ia l ,  ou t in to  d if f e r e n t  le n g th s ,  and arranged in  a 
p lex ifo rm  manner. The r a d ia l  and th e  ob liq u e  f ib r e s  
f o m  th e c h a r a c te r is t ic  fe a tu r e  o f th e  la y e r s .
The tr a n sv e r se  f ib r e s ,  on th e  o th er  hand, predom inate 
in  la y e r s  4 and 6 b ein g  e s p e c ia l ly  marked again  in  th e  
v e n tr a l h a lf  o f  th é  layers*  Each la y e r  i s  a compact n e t­
work o f  f ib r e s  r e s« n b lin g  la y e r  2 , and i s  probably a ls o  
c h ie f ly  o p tic  in  n a tu re . The network o f  la y e r  6 ,  however, 
throughout i t s  e x te n t , i s  more marked than th a t  o f  la y e r  4« 
M oreover,/
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Moreover'i some o f  th e  f ib r e s  deouasate d o r s a lly  In th e  
r o o t  o f  th e  pptib  tèetu m , v d ii le  v e n tr a i ly  th ey  e n ter  th e  
tegmentum#
The r a d ia l  f i b r e s ,  appeeriy  s in g ly ,  permeate a l l  
th e  la y e r s  and are continuous p e r ip h e r a lly  w ith  la y e r  2 ,  
and c e n tr a l ly  w ith  la y e r  7 .
Layer 7 a ‘
i l l  ty p e s  o f  f ib r e s  -  tra n sv ers  e ,  o b liq u e , and 
r a d ia l  -  e re  p resen t in  t h i s  la y e r . The f ib r e s  are  
arranged in  a p lex ifb r®  maniier thrbugh th e  sc a tte r e d  c e l l s  
end n u c le i  o f  th e  la y e r .  The tra n sv erse  and ob liq u e  
f ib r e s  appear in  sm a ll bundles and merge w ith  th e s e  o f  
la y e r  8 ,  The r a d ia l  f ib r e s  en ter  th e  s u p e r f ic ia l  a s  
w e ll  as th e  deeper la y e r s .
Layer 8;..
T his la y e r , t o o ,  c o n s is t s  o f  tr a n sv e r se , ob liq u e and 
r a d ia l  f ib r e s .  The f ib r e s  show more d i s t i n c t l y  in  th e se  I
p rep aration s than in  th e  iron#*haemetoxylln o n es . The 
tr a n sv e r se  end o b liq u e  f ib r e s  outnumber th e  r a d ia l  and 
c o n s t itu te  th e  c h a r a c te r is t lb  fe a tu r e  o f  t h i s  la y e r .
They appear in  sm all cbmjpaot bundles o f  d if f e r e n t  len g th s  
exten d in g  even in to  la y e r  7 . D o rsa lly  and r o s t r a l ly  th ey  
d ecu ssa te  /
Y
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d ecu ssa te  in  th e d o rsa l p art o f th e  p o s te r io r  commissure 
(Fig* 13)} fu r th e r  ca u d a lly  th ey  do so in  th e d ecu ssa tio  
t e c t i  m esencephali (F ig , 1 0 ) , V en tra ily  they  en ter  th e  
tegmentum form ing th e d orsa l and th e v e n tr a l tocto-bull»c.r  
and te c to -te © n e n ta l t r a c t s  and d ecu ssate  in  th e d o rsa l 
and th e v e n tr a l te g n e n ta l d ecu ssa tio n s  (F ig s ,  14 , 1 5 ) .  
B esid es  th ey  en ter  th e  to ru s se m ic ir c u la r is*  oculom otor 
n u c leu s , and nu cleu s Isthm i o f the same s id e .  Further  
they e s ta b lis h  communication vrf.th the fa s c ic u lu s  lo n g -  
i t u d in a l i s  m e d ia lis .
The r a d ia l  f ib r e s  are very few in  number and appear 
s in g ly .  P e r ip h e r a lly  th ey  en ter  the s u p e r f ic ia l  la y e r s ,  
d escr ib ed  a lread y , and c e n tr a l ly  they j o in ,t h e  p lex iform  
network o f  th e deeper p e r iv e n tr ic u la r  la y e r .
Layers 9  to  13;
The p lex iform  network o f  f in e  f ib r e s ,  conta ined  in  
th e se  la y e r s ,  i s  aggregated  in to  two very narrow zones 
i . e .  la y e r s  10 and 1 2 , which desnarcate th e  e n t ir e  c e l lu la r  
and n u clear  zone in to  th ree  in d e f in i t e  la y e r s  i , e .  la y e r s  
9 , 11 , and 13* describ ed  a lrea d y . P e r ip h e r a lly  th e  n e t­
work i s  invaded by the r a d ia l  f ib r e s  o f  la y e r  8 , and i s  
continuous c e n tr a l ly  w ith  tdie network o f  la y e r  14.
D o rsa lly  i t  i s  continuous w ith  i t s  f e l lo w  o f  th e  o p p o site  
s id e /
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s id e  through th e  d o rsa l p art o f  th e  p o s te r io r  commissure 
r o s t r a l ly  and th e  ro o f o f  th e o p tic  tectum  ca u d a lly , 
V e n tr a ily , however, i t  en ters  th e  tegmentum and i s  
continuous w ith  th e  network o f  th e  to ru s  sem ic ircU la r is  
[F ig. 1 0 ) .
Laver 14;
■ ; ■ I
T his la y e r  resem b les la y e r s  10 and 12.
LaVer 15 ;
No f ib r e  i s  p r e se n t in  t h i s  layer*
ft:.)
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B. TORUS, SBMIOIRCULARIS.
The to ru s s e m ic ir c u la r is ,  a s  a lread y  s ta te d , l i e s  in  
th e  f lo o r  o f  th e o p t ic  v e n t r ic le .  I t  form s a prominent 
b u lg in g  o f  th e m edia l p art o f  th e  f lo o r  o f  th e  v e n t r ic le  
a t  th e l e v e l  o f  th e  oculom otor n ucleus (F ig . 1 4 ) .
O pposite the caudal p art o f  t h is  n u cleu s i t  fu s e s  in  th e  
median p lane w ith  i t s  f e l lo w  o f  th e  o p p o site  s id e  
sep a ra tin g  com p lete ly  th e  o p tic  v e n t r ic le  from the aque­
d u ct, The fu sed  t o r i  thus form th e  ro o f o f  th e  aqueduct.
The o p tic  v e n t r ic le ,  however, does n ot extend to  th e  caudal 4" 
l im i t  o f  the to r u s , but s to p s  sh ort a l i t t l e  caudauL to  th e  
s i t e /
. v i  ■
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s i t e  o f  fu s io n  o f  the two t o r i .  Throughout i t s  e n t ir e  
r o str o -c a u d e i e x te n t  i t  l i e s  under cover o f  th e o p t ic  
tectum ,
C arb o l-fu ch sin  p rep a ra tio n s.
The toru s s e m ic ir c u la r is  r o s t r a l  to  th e  s i t e  o f  
fu s io n  co n ta in s  a n u c lea r  m ass, w hich, in  tra n sv erse  
s e c t io n ,  appears to  be o v a l in  shape w ith  i t s  long a x is  
tr a n sv e r se . The n ucleus c o n s is t s  o f ( i )  a p er ip h era l 
cap su lar  zone, and ( i i )  a c e n tr a l area (F ig . 9 ) .
The p er ip h era l cap su lar  zone c o n s is t s  o f  4 to  5 
rows o f  c lo s e ly  packed c e l l s  and n u c le i ,  which are  
continuous d o r s o - la te r a l ly  w ith  th o se  o f  th e  süratum 
griseum  p e r iv e n tr ic u la r e  o f  th e  o p tic  tectum . I t  i s ,  
however, d e f ic ie n t  v e n t r o - la t e r a l ly .  The c e l l s  and
n u c le i o f  th e c e n tr a l area  are sc a tte r e d  d i f f u s e ly  and 
arranged in  sm all groups. L a te r a lly  through th e  
d e f ic ie n t  p art o f  th e  Capsule th ey  are continuous w ith  
th o se  o f th e o u ter  part o f  th e stratum  griseum  p e r i­
v e n tr ic u la r e  and the more s u p e r f ic ia l  la y e r s  o f  th e o p tic  
tectum  (F ig . 9 ) .  The c e l l s  and n u c le i o f  both  zones 
correspond w ith  th o se  o f th e  o p t ic  tectum .
Caudal to  th e  s i t e  o f  fu s io n  o f th e t o r i  th e c e n tr a l
4 , : Ç
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p a r t  grad u ally  becomes com p letely  fu sed  w ith  i t s  f e l lo wV r; ;o f  th e  o p p o site  s id e .  The p er ip h era l cap su lar  zone, on 
th e  o th er  hand, which can s t i l l  be seen  ju s t  caudal to  the  
s i t e  o f fu s io n , gra d u a lly  becomes in d e f in i t e  being alm ost 
com p lete ly  l o s t  fu r th e r  ca u d a lly  (F ig . 12 ) .  At t h is
l e v e l  the p e r iv e n tr ic u la r  gray o f  th e toru s fu s e s  w ith’
th a t  o f  the o p tic  tectum , and forint a d o rsa l cap f o r  th e) ■
fu se d  c e n tr a l m ass, which i s  continuous la t e r a l ly  on each |
s id e  w ith  the more s u p e r f ic ia l  la y e r s  o f  th e  o p t ic  tectum . 'W
■
Irdn-haem atoxylin  p rep a ra tio n s.
' The c e n tr a l area o f tlio  nucleus c o n s is t s  o f  a n e t­
work of, f in e  f ib r e s .  The f ib r e  d e n s ity  i s  g r e a te r  in  th e  
l a t e r a l  than in  th e  m edia l part o f th e n u cleu s,
D o r s o - la te r a lly  th e network i s  d ir e c t ly  continuous  
w ith  th e  s im ila r  network o f th e  stratum  griseum  p e r i-  ÿ
v e n tr ic u la r e  and th e  tra n sv erse  f ib r e s  o f  th e  stra tim  
album c e n tr a le  o f  th e  o p tic  tectum , V e n tr o - la te r a lly ,  
however, i t  i s  continuous w ith  a m yelin ated  f ib r e  t r a c t  
o f  th e  tegmentum which l i e s  on th e  m edia l a sp ect o f  th e  
te c to -b u lb a r  t r a c t .
M ed ia lly , cau d al to  th e  fu s io n  o f the t o r i ,  th e  n e t­
work i s  d ir e c t ly  con tin u ou s w ith  i t s  f e l lo w  o f th e  o p p o site  
s id e # /
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m P r iM  Of THS O&BBftVATIOMS 
o p t ic  lo b es  è r e  twb In number and are s itu a te d  
one on eaoh a id e  o f  th e  m iddle l i n e .  They are very  
W l l  developed b ein g  sm a ller  than th e  oerebrum, but 
la r g e r  than th e  oerèbellum . The r e l a t iv e  s iz e  o f  
th e  d if f e r e n t  p a r ts  o f  th e  b ra in  i s  a ls o  ev id en t  
from th e  photographs,
2* The lo b e s  are fu sed  m ed ia lly , a  median lo n g itu d in a l  
aulous In terven in g  between them d o r s a l ly .  la o h  
lob e  i s  en o irb led  by a su lo u s , th e  su lq u s lim lta n s  
opt l o i ,  /
S i lv e r  preparations  
These p rep a ra tio n s , u n lik e  th e  p rev ious o n es, 
p resen t a denser netivork o f  f in e  f ib r e s ,  th e  f ib r e  ; 
d e n s ity  b ein g  a l i t t l e  g rea ter  v e n tr a i ly  end la t e r a l l y .  
Otherwise th e  d e s c r ip t io n  g iven  above fo r  th e  m yelinated  
f ib r e s  a ls o  a p p lie s  to  th è se  p rep aration s { F ig s .1 0 ,1 3 ,1 4 ) .
I'J/
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o p t i c l ,  which dem arcates th e lo b e s  from th e  
surrounding parts»
3 . A n te r io r ly  th e lo b e s  are sep arated  from the c e r e ­
brum by th e  d lencephalon and p o s te r io r ly  from th e  
cerebellum  by a c le f t »
4 . Each lob e  co n ta in s  a c a v i t y ,  c a l le d  th e  o p tic  ven­
t r ic le *  M ed ia lly  the c a v i ty  communicates w ith  i t s  
fe l lo w  o f  th e  o p p o site  s id e  and a lso  w ith  th e  
aqueduct* The o p tic  v e n t r ic le  d iv id e s  the lo b e  , 
in to  a r o o f ,  th e o p tic  tectum , and a f lo o r ,  the  
toru s s a n ic ir c u la r is , which merges w ith  th e  tegmentum. 
The la t e r a l  r e c e s s  o f  th e  v e n t r ic le  dem arcates the  
ro o f from th e  f lo o r  la t e r a l ly  and does not correspond  
to  the su lc u s  lim lta n s  o f th e  aquedüct»
The two t o r i  s e n ic ir c u la r e s  fu s e  w ith  each o th er  
in  th e median plane a t  th e ,c a u d a l p a rt o f  the ocu lo ­
motor n u cleu s and form th e  ro o f o f  th e  aqueduct 
sep a ra tin g  th e  la t t e r  com p lete ly  from the o p tic  
v e n tr ic le *
The o p t ic  v e n t r ic le  does not extend  up to  th e  
caudal l im i t  o f  th e o p tic  tectum , but s to p s  sh o r t a  
l i t t l e  behind th e s i t e  o f  fu s io n  o f th e  t o r i  sem i- 
c ir c u la r e s*
5 . /
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5* The torus sem ic ircu lar is  throughout i t s  rostro -
caudal extent l i e s  under cover o f the op tic  tectum 
ahd| un lik e that o f the liz a r d , does not come to the  
surface caudal to  the tectum#
6* Qptic tectum:
(A) F ifteen  layers have been observed from h is  to*; 
lo g ic a l studies#. The layers have been named 
from without inwards# The lan in ation  of the 
more su p e r fic ia l layers ( i . e .  1 to 6) i s  very 
in d e f in ite  in  th e N is s l  preparations#. The 
stratum fibrqsurri e t  griseum su p e r fic ia le  c o n s is ts  
of four a ltern ate  c e l l  and f ib r e  layers# The 
stratum griseuia cen tra le  i s  a w e ll defined broad 
zone ly in g  su p e r fic ia l to  the stratum album 
c en tra ie  ^ while the stratum griseum periven;* 
tr ic u la r e  presents only f iv e  (3 c e l l  and 2 fib re )  
la y e r s ’  ^ The stratum fibrosum p eriven tricu lare  i s  ' 
la  narrow zone of plexiform  network of f in e  fib res*  Y 
( B) Gyto*-architecture:
(a) The layers c o n s is t  c h ie f ly  of round and oval nuclei 
w ithout’apparent cytoplasm containing s in g le  
or m u ltip le  p artic les#  Some o f these n u cle i 
are a l i t t l e  larger than the others* In** 
d e f in ite /
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!d e f in i t e  oytôplasm io d if fé r e n t ia t io n , in  r e la t io n  
to  sofite o f  th e s e  n u o le i su g g ests  th a t th ey  belong ' 
m ostly  t o  th e  gyram idal typ e o f  o e l l a . A t m t  
sm all and la r g e  s t e l l a t e  o e l l s  are a lso , p resen t  
here and th e r e .
Some fu sifo rm  n u c le i  are sc a tte r e d  through  
a l l  th e  la y e r s  and probably belonti to  th e  blood
(b) The o e l l s  and n u c le i  are m ostly  aggregated in  th e  
p e r iv e n tr ic u la r  la y e r s . In th e  more s u p e r f ic ia l  
hones i . e .  la y e r s  1 to  8 th ey  are very  sca n ty  and 
d if fu s e  and th e  d i f f e r e n t ia t io n  o f  th e  la y e r s  i s  
Very d i f f i c u l t  and in d e f in i t e ,
(o) The p er iv a n tr ic ttla r  c e l l s  and n U c le i are fu rth er  
d if f e r e n t ia te d  in to  th ree  in d e f in i t e  zones i . e .  
la y e r s  9,. 1 1 , and 18 by two narrow zones o f  
p lex lferm  network o f  f ib r e s ,  la y e r s  10 and 1 3 . 
V e n tr a ily  th ey  are continuous w ith  th e neurons
Ç r . "  1
o f  th e  tegmentum and th é toru s s e m ic ir c u la r is ,
Gome o f  th e s e  c e l l s  and n u c le i  even adhere to  
th e  ependymél la y e r ,
(d) The subcommisaufal organ appears as a th ick en in g
o f  th e  ependymal la y e r  produced by an aggregation  -■ 
o f  th e  ependymal n u c le i  in  th e  r o o f o f  th e  
ventricle in  th e  medlen p lane deep to  th e  
poitorlor com m issure,. 4'.
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(©) The m esenoephalio neurons o f  th e  tr ig e m in a l n erve, 4 
u n lik e  th o se  o f  th e l iz a r d ,  are s itu a te d  more 
r o s t r a l ly  and c e n tr a lly »  They hppoar as la r g e  
i s o la te d  round, or p ir ifo rm  c e l l s  s itu a te d  
m ainly am idst th e  c o l l s  and n u c le i  o f  la y e r s  13 
and 15* They are p resen t o n ly  a t th e  l e v e l  ;,
o f  th e  ■posterior ■ commissure and d isappear  
e n t ir e ly  fu r th er  ca u d a lly , ■6
(0 ) f ib r o -e r o h ite e tu r e j
(a) The m yolinated f ib r e s  o f  la y e r s  1 , 8 , 4 ,  arid 6 
merge d o r s a lly  arid V e n tr a ily  w ith  th e  tr a o tu s\  ' . ' ' ■ ■ . S--4o p tic u s  m a rg in a lis  pars m e d ia lis  and tra o tu s  
o p tic u s  m argin alia  pars l a t e r a l i s  r e s p e c t iv e ly  
mid ore probably o p t ic  in  n atu re.
(b) The tr a n sv e r se  f ib r e s  in  la y e r  8  appear in  sm all 
compact bundles exteridlrig p e r ip h e r a lly  even  
in to  la y e r  7» D o rsa lly  th ey  d ecu ssa te  in  th e  
d oràà l p art o f  th e  p o s te r io r  commissure
r o s t r a l ly  and oomraissura. t e c t i  m esencephali rsr
fu r th e r  oaudaily» V e n tr a ily  th ey  C o n stitu te  
th e  d i f f e r e n t  teC to-bu lbar t r a c t s  and 
d ecu ssa te  u lt im a te ly  in  th e  tegm ental d e c u s sa t io n s .
The /  , ,
#v
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The m yelinated  f ib r e s  o f  la y e r  8 
c o n s t i tu te  th e  isost o h a r a o te r ls t ic  fe a tu r e  o f  
th e  o p t ic  tectum  in  iron-haem atoxylin  
p rep aration s having th e  g r e a te s t  d e n s ity  o f  
s ta in in g  and th e  th ic k e s t  m yelin  sheaths*
(c ) The p lex iform  network o f  la y e r s  10 , l 2  ^ and 14 
predom inantly c o n s is t s  o f  r e l a t i v e ly  t h in ly  
m yelinated  or non-m yelinated f ib r e s*
(d) The r a d ia l  f ib r e s  extend through a l l  th e la y e r s  
o f  th e  o p t ic  tectum*
(e) The o p t ic  tectum  i s  a ls o  very  in t im a te ly  
connected w ith  th e  to ru s s e m ic ir c u la r is  o f  
th e  same sid e*
(B) /
( i )  The cap su lar  zone c o n s is ta  o f  4 to  5 rows
, \o f  c lo s e ly  packed c e l l s  and n u o le i ,  which  
are continuous w ith  th o se  o f  th e  stratum  
griseum, p e r iv e n tr ic u la r e  o f  th e  o p t ic  
tectum , I t  i s  d e f ic i e n t ,  hov/ever, 
v e n t r o - la t e r a l ly .
( i i )  The c e n tr a l area , on th e  o th er  hand,
p resen ts  v ery  lo o s e ly  sc a tte r e d  c e l l s  and 
n u c le i ,  v/hich are a rra n g ed .a lso  in  sm all 
grou p s. I t  merges w ith  th e  s u p e r f ic ia l  
la y e r s  b f  th e  o p tic  tectum  ( i .e *  la y e r s  
1 to  8 ) ,  and w ith  i t s  f e l lo w  o f  th e  
o p p o site  s id e  a s  w e ll  caudal to  th e  s i t e  
o f  fu s io n  o f  th e  two t o r i  sem ic iro u la rea .
Î4
7 . Torus sem io ir o u la r  i s  
(A) C yto -aroh itectU re;
(a) I t  c o n s is t s  o f  an o va l n u c leu s th e  long  a x is  
o f  which i s  tra n sv erse  in  tra n sv erse  s e c t io n  
The n u cleu s p resen ts; .4
( i )  a  p er ip h era l cap su lar zon e, and
( i i )  a c e n tr a l area .
L*-
4
■
4
(b) Tb,0 network i s  in tim a te ly  cormectecl w ith  i t s  
f e l lo w  o f  th e  o p p o site  s id e  and w ith  th e  o p t ic  
tectum  o f  th e same s id e  by th e tra n sv erse  
f ib r e s  o f  la y e r  8 and by p e r iv e n tr ic u la r  f ib r e s  
(o ) V e n tr a ily  and la t e r a l ly  i t  i s  connected w ith  
th e  f ib r e s  o f  th e  la t e r a l  lem n iscu s.
F ib r o -a r o h ite o tu r e î
(a) The nuolear mass con ta in s a nèt\m rk o f  f in e  
f ib r e s  in  w hifh th e  non-m yelinated f ib r e s  and 
f ib r e s  not dem onstrable w ith  iro n  haem àtoxylîn  
markedly predom inate. The network i s  denser
‘  ' j '  •
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G lass .#* ïiep tilia *
Sub-class -  Diapsida*
Order -  Squamata*
Sub-order -  L acertilla#
Species ** Lacer ta  v ir id is(green liza rd )(Age -  Adult)*
»* 83 “
MBAGUtiMBMTS.
I .  (a )  L ength  o f L iz a rd  -  3 0 ,0  cm»
(b) '* ” b r a in  « 1 ,2  cm,
II#  (a )  W eight o f l i z a r d  ## 17 .0  gm# 
(b) ^ b r a in  -  0 .13  gai.
I I I .  O ptio  lo b e :
(a )  A n tero**posterio r -  0*24 cm*
(b) T ra n sv e rse  -  0 .3  cm*
(o ) S u p e r o - ih f e r io r  0 .35  cm*
i v .  Cerebxnirin
(a ) A n te ro -p o s to r io r  ** 0 .6  cm.
(b ) Transverse -  0 .2  cm.
(o ) Supero-inferior -, 0*35 cm.
MAGR0800PIÔ OBSERVATIONS.
The o p tic  lo b e s  are two in  number. Bach lob e  i s  more 
or l e s s  o v a l in  shape. Each measures 2 .5  tm *  an terb-  
p o ste r io r ly ^  3 ,0  mm., tr a n sv e r se ly  and 3 .5  mni. v e r t i c a l ly .  
The lo b e s  are p laced  o b liq u e ly #  th e ir  lo n g itu d in a l axes 
being d irected #  from above» downward# forward# and outward, 
D o rsa lly  th e  lo b e s  are apposed a g a in st each others a deep 
median/
q4 —
median f i s s u r e  in te r v e n in g  between them. V en tra ily  th e
I  •f i s s u r e  exten d s up to  th e  roof, o f  the v e n tr ic le #
M ed ia lly  th e  lo b e s  are fu se d  w ith each o th er  d o r sa lly  to  
form th e  r o o f o f  th e  v e n t r ic le  w h ile  v e n tr a ily  th ey  fu se  
w ith  th e  diencephalon# tegmentum o f m esencephalon, and 
the r o s t r a l  p a rt o f rhombencephalon from b efore  backward#
A c ir c u la r  su lcus# th e su lc u s  lim lta n s  o p t ic l#  e n c ir c le s  
each lobe# The su lcu s  i s  most marked v e n tr a ily  and 
ca u d a lly  and dem arcates each lob e from th e  surrounding  
parts# The low er end o f  each lob e i s  narrower than th e  
upper and i s  r e la te d  v e n tr a i ly  to  th e tr o c h le a r  nerve#
Bach lo b e  i s  s l i g h t l y  overlapped  by th e  cerebrum r o s t r a l ly  
and cerebelluT i c a u d a lly  (F ig# 16)*
D o r sa lly  each lo b e  p r e se n ts  an ir r e g u la r  recta n g u la r  
su p er io r  su r fa c e , th e  l a t e r a l  border o f  which i s  a l i t t l e  
lon ger than th e  medial# The su rfa ce  i s  tra v ersed  by a 
shallow  a n te r o -p o s te r io r  groove# The a n te r io r  su rfa ce  
i s  f l a t  and l i e s  in  c o n ta c t  w ith  th e  corresponding p o s te r io r  
su rfa ce  o f  th e  r e s p e c t iv e  cei^ebral heraisphere, a deep 
f i s s u r e  in te r v e n in g  between them# The s l i g h t l y  convex  
p o s te r io r  su r fa ce  i s  covered  and p a r t ia l ly  overlapped by 
th e  correspondiîig  concave a n te r io r  su r fa ce  o f th e  c e r e ­
bellum# The la t e r a l  su r fa c e  i s  convex in  a l l  d ir e c tio n s#  
B oth/
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Both th e  la t e r a l  and th e  su p er io r  su r fa c e s  are f r e e  and 
covered  by a th in  pigm ented membrane, th e  p ia  mater.
The o p t ic  lob e  i s  w e l l  developed in  t h i s  form being  
a l i t t l e  sm a ller  than th e  cerebrum, but much b ig g er  than  
th e cereb ellu m . The la r g e  s iz e  o f  th e  lo b e  i s  a lso  
ev id en t in  th e  photographs, and has been accounted fo r  
by the in cr ea se d  a c u ity  o f  v is io n  and th e  b ig  s iz e  o f th e  
e y e b a ll (P ig , 1 6 ) .
Each lo b e  co n ta in s  a c a v ity ,  c a l le d  th e  o p tic  ven­
t r i c l e ,  which i s ,  in  f a c t ,  th e  la t e r a l  ex ten sio n  of th e  
aqueduct. Each v e n t r ic le  communicates su p ero-m ed ia lly  
w ith  th e  aqueduct o f  th e  mesencephalon and w ith  i t s  
fe l lo w  o f  th e o p p o site  s id e  as w e l l .  The v e n tr ic le  
d iv id e s  each lo b e  in to  a  r o o f , th e  op t i c  tectum , and a  
f lo o r ,  th e  to ru s  s e m ic ir c u la r is , which merges w ith  the  
tegmentum o f th e  m esencephalon (F ig , 1 7 ) , The la t e r a l  
r e c e s s  l im i t s  th e  l a t e r a l  ex ten t o f th e  v e n t r ic le  and does 
n o t in d ic a te  th e  p o s it io n  o f  th e  su lcu s  lim lta n s  o f th e 1
aqueduct, which i s  rep resen ted  by a groove on the w a ll o f  
the aqueduct v e n tr a l to  th e  to ru s s e m ic ir c u la r is  (F ig , 1 8 ), 
There i s  a ls o  an upward e x ten s io n  o f  the v e n t r ic le  in to  
th e  r o o f , c a l le d  the su p er io r  r e c e s s .
The tectum  extends from th e  l e v e l  o f  th e p o s te r io r  
commissure/
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commissure r o s t r a l ly  to  th e emergence o f th e tr o c h le a r  
nerve through th e  m edullary v e lü w  caudally*
. microscopic observations.
A, OPTIC TECTUM.
The o p tic  tectum  in  r e p t i l e s  has been th e  su b je c t  fo r  
experim ental and h i s t o lo g ic a l  s tu d ie s  by d if fe r e n t  workers 
e s p e c ia l ly  in  i t s  r e la t io n  to  v is io n  and o p tic  pathways. 
A ll  th e  previous,,w orkers n o ticed  th e s t r a t i f i c a t io n  o f  th e  
o p tic  tectum  -  some (P . Ramon, *96} de Lange, *13; Huber 
and Crosby, *26) d escr ib ed  th e d if f e r e n t  la y e r s  on a 
h is t o lo g ic a l  b a s is ,  w h ile  o th ers  (B e llo n c i#  !88; G airney, 
*26} Huber and Crosby, *33, *33a, and *34} A m atrong, 
*50) d id  th a t  e n t ir e ly  on a fu n c t io n a l b a s is .  The 
fo llo w in g  ta b le  w i l l  g iv e  an id e a  about th e  t o t a l  number 
o f  la y e r s  o f th e  o p tic  tectum , worked ou t by d if f e r e n t  
workers from tim e to  tim es
S e r ia l /
r  8 7  -
S e r ia lnumber Name o f  workers Tear of th e  Work S u b ject o f  Work Numbero fla y e r s
1 B e llo n c i 1888 Bmys 8
2 p , Ramon 1896 L acertaa g i l i s 14
3 de Lange 1913 M «
k Huber & Crosby 1926 A ll ig a to r »
5 C airney 1926 Sphenodon 5
6 Huber & Crosby 1933 V ariousr e p t i l ia nt e c t a
6
7 Armstrong 1950 L acerta  v iv ip a r a 7
The au th or , working e x c lu s iv e ly  on th e  morphology 
and h is to lo g y  o f L acerta  v i r i d i s ,  has observed  16 la y e r s  
in  th e  o p t ic  tectum  in c lu d in g  th e ependymal la y e r .  
F u n c tio n a lly , however, a l l  th e s e  la y e r s  can e a s i ly  be 
reduced to  th e  8 la y e r s  o f  B e llo ttc i (* 8 8 ) , th e  6 la y e r s  
o f  Huber Sc, Crosby ( ’ 33)* or the 7 la y e r s  o f  Armstrong 
( ’ 5 0 ). The l a t t e r  workers (Huber and Crosby, and 
Armstrong) exc lu d ed , however, the ependymal la y e r  frixn 
t h e ir  c l a s s i f i c a t i o n .  In ta b le  3 the d if f e r e n t  la y e r s ,  
observed  by th e  au th or, have been c o r r e la te d  w ith  th o se  
o f  th e  o th er  w orkers.
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Gaipfeoi~fuahgiii préparât ion s (F ig B .1 7 .ie . l9 }
Layers 1 to  i t
Sm all round and o r a l n u o le l w ithout any apparent 
cytoplasm  l i e  d i f f u s e ly  sc a tte r e d  throughout th e se  la y ers»  
Their number i s  ^ e a t e r  in  la y e r  4 and th ey  border la y e r  d; 
t h i s  i s  a ls o  ev id en t from th e  iroa-h aem atoxy lin  and s i l v e r  
p rep a ra tio n s . The n u c le i  are u s u a lly  o f  tvro ty p e s  -  
some co n ta in  m u lt ip le  d i s t in c t  p a r t ic le s  %vhile o th ers  have 
o n ly  on e, probably th e  n u c le o lu s . The c e l l s  c h ie f ly  
belon g  to  th e  sm all s t e l l a t e  typ e  co n ta in in g  few  N is s l  
granules*  a  few  r é la t i ir e iy  la r g e  s t e l l a t e  c e l l s  
co n ta in in g  m u ltip le  M s s l  granu les l i e  sc a tte r e d  here end 
th ere  p a r t ic u la r ly  in  la y e r s  4 ,  5 , and- 6 . A few  pyramidal 
and fu siform  C e lls  are a ls o  p r e se n t. /iV®D orso-m ed ia lly  a long th e ro o f o f  th e  V e n tr ic le  th e  |
c e l l s  and n u c le i  o f  a l l  th e se  la y e r s  are continuous w ith  
th o se  o f  th e  o p p o site  s id e .  V e n tr a lly , however, th ey  
become sc a tte r e d  and g ra d u a lly  merge w ith  th o se  o f  th e  
tegmentum. A number o f  c a p i l la r ie s  o f  blood v e s s e l s  
with-, t h e ir  p ia l  e x te n s io n s  en ter  th e  o p t ic  tectum  from  
th e  su rface*  and tr a v e r se  i t s  e n t ir e  th ic k n e s s .
Layer 8* ®
T h is i s  th e  broadest la y e r  o f th e  o p t ic  tectum . The 
c e l l s  /
» .
î®;
' . - - : ' : / . . » - y' '
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c e l l s  and n u c le i  are l ik e  th o se  o f tiio  p rev io u s la y e r s ,' ''''arid are s c a tte r e d  ir r e g u la r ly  w ith d i s t in c t  i n t e r c è l l -  
u la r  spaces between than .
D o r sa lly  towards th e median p lane th e la y e r  becomes 
a l i t t l e  narrower and i s  continuous a long th e  ro o f o f  
the v e n t r ic le  w ith  th a t  o f  th e  o p p o site  s id e»  C en tra lly  
i t  s to p s  suddenly and i s  l im ite d  by a zone* r e la t iv e ly  
c le a r e r  and f r e e  from n u c le i*  corresponding in  iron*» 
haem atoxylin  and s i l v e r  preparations* to th e v e n tr a l  
tecto*»bulbar f ib r e s ,
Laver 9:
This i s  a r e la t iv e ly  c le a r e r  zone co n ta in in g  on ly  a  
few s c a tte r e d  n u c le i and c e l l s ,  as in  th e  p rev iou s la y e r s .
The la y e r  i s  narrower d o r s a lly  grad u ally  becoming broader 
v e n tr a lly , A few sm all s t e l l a t e  and pyram idal c e l l s  l i e  
sc a tte r e d  throughout the la y e r , and a few  la r g e  s t e l l a t e  
c e l l s  are  a lso  p resen t e s p e c ia l ly  v en tra lly »
Dorso-wnedially th e  la y e r  i s  con tin u ou s w ith  i t s  
fe llo w  o f - t h e  o p p o site  s id e  along th e  r o o f  o f  the v e n t r ic le ,  
w h ile  ventro% medially i t  merges w ith th e  tegmentum,
Lavers 10 to  IL;
This i s  a f a i r l y  broad zone c o n s is t in g  o f  more 
c lo s e ly  packed n u c le i and c e l l s .  The n u c le i and c e l l s  r e -  » 
sem ble/
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a ra b le  th ose  o f  th e  p rev iou s la y e r s  and accord ing to  
t h e ir  mode o f d is tr ib u t io n  have been d if f e r e n t ia te d  
in to  th ree  in d e f in i t e  3.ayers -  ou ter  granular layer* or  
la y e r  10 , m iddle granular la y e r ,  or la y er  12 , and in n er  
granular la y e r ,  or la y e r  1 4 , by two r e la t iv e ly  c le a r  
zones -  ou ter  p lex iform  la y e r  or la y e r  11 and in n er p }.ex i-  
form la y e r  or la y e r  13.
The ou ter  granular la y e r  c o n s is t s  o f  4 to  5 rov/s o f  
n u c le i and c e l l s  id i i le  th e m iddle la y e r  p resen ts  on ly  1 
to  2 or even 3 rows. D if fe r e n t ia t io n  o f  th ese  two 
la y e r s  i s  very d i f f i c u l t  e s p e c ia l ly  l a t e r a l ly  and ven­
t r a l l y ,  The in n er  granu lar la y e r , on th e  other hand, i s  
th e  narrow est o f  a l l  the th ree  and c o n s is t s  c h ie f ly  o f  
one row o f c e l l s  and n u c le i ,  b u t, a t  p la c e s , becomes even  
2 rows th ick *  Dors c m e d ia l l y  a l l  th e  granular la y e r s  
converge in  th e  ro o f o f the v e n t r ic le  imd are continuous  
vjith th o se  o f  th e  o p p o s ite  s id e ,  V e n tr a lly , however, 
they  merge w ith  th e to ru s  sera tc ir cu la r is  and the tegmentum,
A few  la r g e  round and p iriform  c e l l s  are sc a tte r e d  
e s p e c ia l ly  d o r sa lly  am idst the c e l l s  and n u c le i o f  la y e r s  
10 , 1 2 , and 14 , predom inating p a r t ic u la r ly  in  la y e r s  10 
and 12» These are th e  m esencephalic neurons o f th e  
tr ig em in a l n erve. They extend from the l e v e l  o f  th e  
ca u d a l/
f:;:.
:  I / "
f/;..
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ca u d a l p art o f  the p soster ior  commlaaure td  th e raost . #
r o s t r a l  part o f  th e  tr o c h le a r  n u c leu s . They appear 
s in g ly ,  co n ta in  m u lt ip le  N is s l  g r a n u le s , and are more 
d eep ly  s ta in e d .
The subcomm issural organ appears as a th ick en in g  o f  
th e ependymal la y e r  and l i e s  deep to  th e  p o s te r io r  com­
m issure throughout i t s  ro stro -ca u d a l e x te n t ,
Layer 15:
T his i s  another r e la t iv e ly  c le a r  zone and resem b les  
la y e r s  11 and 13* A few  c e l l s  and n u c le i  are s c a t te r e d  
here and th e r e . Along th e  ro o f the la y e r  i s  continuous  
w ith  i t s  fe l lo w  o f tlie  o p p o site  s id e  d o r s a lly , V entro- 
ra ed ia lly , however, i t  merges w ith  a s im ila r  la y e r  o f  th e  
f lo o r  o f  the v e n tr ic le *
Layer 16*
T his la y e r  i s  formed by 1 to  3 rows o f  round and o f  
o v a l n u c le i w ith  t h e ir  lo n g  axes s e t  a t  r ig h t  a n g les  to  
th e  v e n tr ic u la r  s u r fa c e . The round n u c le i resem ble  
th o se  o f  th e p rev io u s la y e r s .
#
%
%
IrQn->haematQXylin p rep a ra tio n s (Fig> 2 1 ) .
Layer 1 ;
T his la y e r  shows no m yelin ated  f ib r e s ,
Laver 2 x 1
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T here a re  a  few  bands o f d i s t i n c t l y  s ta in e d  f i b r e s ,  
c u t  in to  s h o r t  le n g th s .  The f i b r e  bands a re  f o r  th e  
m oot p a r t  d i s t r i b u t e d  t r a n s v e r s e ly j  i .e *  p a r a l l e l  to  th e  
su rfa c e *  on th e  l a t e r a l  and v e n t r a l  a s p e c t  o f  th e  lo b e . 
D o rsa l and d o rso » m éd ia l to  th e  o p t ic  v e n t r i c l e  t i l l s  la y e r  
shows c r o s s - s e c t io n s  o f  f i b r e s  ax*ranged in  g ro u p s . 
D o rso -m e d ia lly  and v e n t r o - l a t e r a l l y  ti ie  la y e r  m erges w ith  
t r a c t u s  o p t ic u s  m a rg im il is  p a rs  ru e d ia lis  and t r a c t u s  
o p t ic u s  m a rg in a lia  p a r s  l a t e r a l i s  r e s p e c t iv e ly .  At 
p la c e s ,  p a r t i c u l a r l y  l a t e r a l l y ,  a  few  s h o r t  o b liq u e  
f i b r e s  can  a ls o  be fo u n d , some o f  v/liich a re  seen  to  ta k e  
an inw ard  c o u rs e . B e s id e s , a  few s h o r t  r a d i a l  f i b r e s  
a r e  a ls o  p r e s e n t  h e re  and th e r e .
L av e rs  3 to  7 ;
T his i s  a  v e ry  b ro ad  gone com prised  o f  a l t e r n a t e  
c e l l  and f i b r e  l a y e r s .
L ayer 3 i s  a  r e l a t i v e l y  c l e a r  gone c o n s is t in g  o f  a
few  t r a n s v e r s e ,  o b l iq u e ,  and r a d i a l  f i b r e s ,  c u t  in to  s h o r t
le n g th s*  The t r a n s v e r s e  f i b r e s  p redom inate  v e n tro -  
l a t e r a l l y  and m erge w ith  la y e r s  2 and 4 h e re  and th e r e .
L ayer 4 i s  a  r e l a t i v e l y  b ro a d e r  gone b e in g  ab o u t 4
to  5 tim e s  a s  b road  a s  l a y e r  2 . The f i b r e  d e n s i ty  i s
minimum/
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rainimvun la t e r a l ly *  but in c r e a s e s  a l i t t l e  both d o r sa lly  
and v e n tr o - la te r a l ly i  The arrangement and d is tr ib u t io n  
o f th e f ib r e s  reso n b le  th o se  o f la y e r  2 and a r e , in  f a c t ,  
o p tic  in  nature; The r a d ia l  f ib r e s ,  few  in  number, are  
sc a tte r e d  h ere and th ere;
Layer 5 i s  a l i t t l e  broader than la y e r  4 and i s  more 
or l e s s  o f  uniform  th ic k n e ss  throughout i t s  d is tr ib u t io n .  
I t  c o n s is t s  o f  very  few  ir r e g u la r ly  sc a tte r e d  f ib r e s ,  cu t  
in to  very sh o r t le n g th s , and i s  tra v ersed  by some f a in t ly  
s ta in e d  r a d ia l f ib r e s  as w e l l i
Layer 6 i s  as broad as la y er  4> but th e f ib r e s  here  
are more lo o s e ly  s c a t te r e d  in s te a d  o f b ein g  in  d e f in i t e  
bundles; The depth o f s ta in in g  of the f ib r e s  i s  a lm ost 
l ik e  th o se  o f  la y e r s  2 and 4» B esid es the tra n sv erse  
and c r o s s  s e c t io n  o f  f ib r e s  the la y e r  p r e se n ts  scans 
o b liq u e  arid r a d ia l f ib r e s  as w e ll;  D o rsa lly  the la y e r  
i s  con tin u ou s w ith  i t s  f e l lo w  o f th e o p p o s ite  s id e . Ven­
t r a l l y  th e d is tr ib u t io n  o f  th e tra n sv erse  f ib r e s  resem bles  
th a t o f  la y e r s  2 and 4»
Layer 7 i s  a r e l a t iv e ly  c le a r e r  zone c o n s is t in g  o f  
r a d ia l * tr a n sv e r se , and o b liq u e  f i b r e s .  The f ib r e s  are  
very lo o s e ly  sc a tte r e d  excep t v e n tr o - la t e r a l ly  where th e  
tr a n sv e r se  and th e  o b liq u e  f ib r e s  predom inate arid are  
arranged/
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arranged in  more or le a s  compact bundles. The r a d ia l  
and th e r e s t  o f  th e  tr a n sv e r se  and ob liq u e  f ib r e s  are  
th in  and are s ta in e d  very  f a in t l y .  D o rsa lly  th e la y e r  
i s  con tin u ou s vri.th i t s  f e l lo w  o f th e  o p p o s ite  s id e .
The r a d ia l  f ib r e s  en ter  th e  s u p e r f ic ia l  as w e l l  a s  th e  
deeper la y e r s .
Layer 6 Î
T h is i s  c h ie f ly  a broad c e l lu la r  zone but co n ta in s  
both tra n sv erse  and r a d ia l  f ib r e s .  T he■tra n sv erse  
f ib r e s ,  cu t in to  sh o r t len gth s*  appear in  compact b u n d les, 
and are arranged in  p a r a l l e l  lam inae, which r a d ia te  ou t­
ward a t  r ig h t  a n g les  to  th e  w a ll o f  th e  o p tic  v e n t r ic le .  
Bach o f th e lam inae i s  th in n e s t  towards th e  su rface  o f  th e  
o p tic  tectum* where th e  f ib r e  bundles are sm aller  and l e s s  
compact* This th in n in g  o f the l# ) in a e  towards th e sur­
fa c e  a ccen tu a tes  th e s l i g h t  d ivergence o f th e  lam inae in  
t h i s  d ir e c t io n . These lam inae o f  f ib r e s  merge w ith  the  
su bjacent deeper la y e r  i . e .  la y e r  ,9^:æi
The r a d ia l  f ib r e s  appear s in g ly  and l i e  w ith in  th e  
tra n sv erse  f ib r e  lam inae and in  th e in te r v a ls  between them 
as w e l l .  They are continuous w ith  s im ila r  f ib r e s  o f  the  
more s u p e r f ic ia l  as w e ll  as o f th e  deeper layers*
D o r sa lly /
— 9*7 —
Co^rsally a long th e  r o o t  o f  th e  V e n tr ic le  th e  la y e r  
seems to  merge w ith  i t s  f e l lo w  o f  th e  o p p o site  s id e .
Layer 9 :
T h is la y e r  i s  most oonspiouous heoause o f  th e  presence  
o f  v ery  th ic k  and d eep ly  sta in ed  m yelinated  f ib r e s .  I t  
i s  narrower d o r s a lly  becoming g ra d u a lly  brOadOr v e n t r a l ly .  
Like th é  p rev iou s layex* t h i s  la y e r , to o ,  c o n s is t s  o f  both  
tr a n sv e r se  and r a d ia l  f ib r e s .  The mode o f  arrangement and 
d is tr ib u t io n  o f  th e  f ib r e s  resem b les th a t  o f  th e  p rev iou s  
la y e r  ( la y e r  8) ex cep t th a t  th e  tr a iisv e r se  f ib r e s  outnumber 
th e  r a d ia l  ones end c o n s t i tu te  th e  moat c h a r a c te r le t io  
fe a tu r e  o f  th e  la y e r .
H o s tr a lly  th e .tr a n s v e r s e  f ib r e s  ere  con tin u ou s w ith  
th o se  o f  th e  o p p o site  s id e  through th e  d o r sa l p art o f  th e  
p o s te r io r  commissure. fu r th e r  ca u d a lly  th ey  dp so along  
th e  r o o f  o f  th e  v e n t r ic le  form ing th e  oommissura t S o t i  
m esen oep h ali. V e n tr a lly  th ey  c o n s t itu te  th e  d o r s a l,  
in term ed ia te , and V en tra l te o to -b u lb a r  t r a c t s ,  by which  
th ey  en te r  th e  tegmentum and come in to  r e la t io n s h ip  w ith  
th e  d i f f e r e n t  tegm en ta l neurons o f  th e  m esencephalon o f  
th e  same s id e  -  oculom otor n u c leu s , red n u c le u s* ,su b s ta n tia  
n ig r a , /
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n ig r a , and n u cleu s i s t t o i i  B e s id e s , th e d o rsa l and th e  
V en tra l te c to -b u lb a r  t r a c t s  c r o ss  to  th e  o p p o site  s id e  
d ecu ssa tin g  in  th e  median p lane form ing the commissura 
te c to -b u lb a r is  d o r s a l is  c r u c ia tu s  and commissura t e o t o -  
b u lb aria  v e n tr a l is  c r u c ia tu s  r e s p e c t iv e ly ;  Through 
th e s e  commissures th e  d o r sa l and th e  v e n tr a l te c to -b u lb a r  
t r a c t s  p o s s ib ly  e s t a b l i s h  communications w ith  th e t e g ­
m ental neurons o f  th e  o p p o site  s id e  a s  w e l l .  Mo d ir e c t  
con n ection  o f th e se  f ib r e s  witl% th e  tr o c h le a r  n u cleu s can , 
however* be n oticed #  F ib res  o f th e d o rsa l te c to -b u lb a r  
t r a c t ,  on tlie  c o n tr a r y , are very in t im a te ly  connected  
w ith  the f a s c ic u lu s  lo n g itu d in a l is  m e d ia lis ,  which prob­
a b ly  in d ir e c t ly  co n n ects  th e o p tic  tectum  w ith  both th e  
ocuiom otor a s  w e l l  as the tr o c h le a r  n u c le i .  In  a d d itio n  
to  th e s e  d is t r ib u t io n s  th e  d o rsa l te c to -b u lb a r  t r a c t  a ls o  
comes in to  r e la t io n  w ith  th e neurons o f  the to ru s  semi** 
c i r c u la r i s  o f  th e  same s id e .  The r a d ia l  f ib r e s ,  u su a lly  
appearing s in g ly ,  e n te r  th e  s u p e r f ic ia l  arid the deeper  
la y e r s .
Lavers 10 to  14 :
These la y e r s  c o n s is t  o f  a p lex iform  network o f very  
f i n e  f ib r e s .  The network i s  very f a in t ly  s ta in e d  and i s  
more e v id e n t in  la y e r s  11 and 13*
I t /
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I t  i s  continuous p e r ip h e r a lly  w ith la y e r  9 ,  
e s p e c ia l ly  w ith  th e  r a d ia l f ib r e s  o f  th e  l a t t e r ,  and 
c e n tr a l ly  w ith  th a t  o f  la y e r  15» D o rsa lly  i t  i s  
continuous w ith  i t s  f e l lo w  o f  th e  o p p o site  s id e  a long  
th e  ro o f o f  th e v e n t r ic le ;  v e n tr a lly  i t  i s  connected  
w ith  th e  network o f  th e  to ru s  s e m ic ir c u la r is ,
Laver 1 5 î
T his la y e r  resem bles la y e r s  11 and 13 and, l ik e  th e  
l a t t e r ,  c o n s is t s  o f  very f in e  m yelinated  f ib r e s ,  a ls o  
s ta in e d  f a i n t l y  and.arranged in  a p lex iform  manner. 
P e r ip h e r a lly , as s ta te d , th e network i s  continuous w ith  
th e  s im ila r  network o f th e  more s u p e r f ic ia l  la y e r s ,
D o rsa lly  i t  i s  continuous a long the ro o f o f  th e  v e n tr ic le  
With i t s  fe l lo w  o f th e  o p p o site  s id e ;  v en tro -m ed ia lly  i t  
merges w ith  a s im ila r  network o f  the f lo o r  o f  th e  v e n t r ic le  
and th e  tegmentum and i s  a ls o  connected w ith  th e network 
o f  tlie  toru s s e m ic ir c u la r is . I t  appears from th e above 
th a t  the p lex iform  networks o f t h is  and o f th e  p rev iou s  
la y e r s ,  e s p e c ia l ly  o f la y e r s  11 and 1 3 , have th e  same 
c h a ra c ter , d is p o s i t io n ,  and d is tr ib u t io n  o f  th e ir  f ib r e s ,
T h erefo re , i t  i s  very probable th a t they  
are derived  from th e  stratum  fibresum  p e r iv e n tr ic u la r e ,i
Laver 16;
No/
Ko f i l t r e s  are v i s i b l e  in  t h i s  la y e r .
S ilv e r  p rep aration s (F igs* 80» 8 8 , 83)
The f ib r e s  o f  th e  d if f é r e n t  la y e r s  o f  th e  o p tlo  
tectum  show v ery  d l s t in o t ly  and to  â g r e a te r  e x te n t in  
th e se  p rep aration s than in  th e  iron-haem atoxylih  o n es .
Thi$ i s  p a r t lo u la r iy  tru e  in  th e  la y e r s  1 ,  3 ,  S , 7 , 11 ,V '1 3 , and 15 . Thus i t  i s  ev id e n t th a t th e  non-m yelinated  
f ib r e s  predominate markedly over th e rayolinatôd f i b r e s , 
e s p e c ia l ly  in  th e  la y e r s  mentioned already*
Layers 1 and 8:
Both th e  la y e r s  c o n s is t  c h ie f ly  o f  tr a n sv e r se  f ib r e s ,  
out in to  d if f e r e n t  le n g th s  and arranged in to  ir r e g u la r  
b u n d les. The f ib r e s  o f  la y e r  1 ai'e more c lo s e ly  packed 
than th o se  o f  la y e r  8 . V e n tr a lly  th e  la y e r s  become a  
l i t t l e  broader, th e  f ib r e s  being  d is tr ib u te d  m ostly  
o b liq u e ly . D orso-m eclially and v e n t r o - la t e r a l ly  th e  
la y e r s  merge w ith  tr a c tu s  o p tic u s  m arginalia  pars m e d ia lis  
and tr a c tu s  o p tic u s  m arginalia  pai's l a t e r a l i s  r e s p e c t iv e ly .  
These f ib r e s  b elon g  probably to  th e  m arginal o p t ic  t r a c t .  
The r a d ia l  f ib r e s  e n ter  th e  la y e r s  from th e  deeper zo n es , 
soKia extending as fa r  as th e  su rface  o f  th e  o p t ic  teCtum.
3 to  .7;
m  /
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In th e se  p fe p a r a tic h s , u n lik e  th e  iron<-haéioàto3Qrlin 
o n e s , th e d i f f e r e n t ia t io n  o f  th e  la y e r s  i s  n o t very  d e f in i t e .
Layeris 3 ,  4 ,  5 , and 6 d o n s is t  .o f both r a d ia l  and 
tra n sv erse  f ib r e s  which have been #ut in to  d i f f e r e n t  le n g th s .
In la y e r  3 th e  tra n sv erse  f ib r e s  predominate and are v ery  
lo o s e ly  s c a t te r e d . m  la y e r  4 th e  tra n sv erse  f ib r e s  again  
form th e  most mnrked fe a tu r e  and are arranged in to  more 
compact b u n d les. In la y e r  S , which i s  r e l a t iv e ly  broader 
than la y e r  3 or 4 ,  th e  r a d ia l  f ib r e s  stand out most prom inent,®  
a f a i r  number o f  is o la te d  tjransrerse f ib r e s  b ein g  a ls o  ;
p resen t here and th e r e . .bayer 6 , hoiTcver, i s  not very  w e ll  
d e fin e d . I t  p resen ts  a fev/ bundles o f  compact f ib r e s  and 
i s  bordered by th e  rounded n u c le i which are d i f f u s e ly  
sc a tte r e d  w ith in  th e  la y e r  as w e l l .  Layer 7 c o n ta in s  a  
network o f  r a d ia l  and tr a n sv e r se  f ib r e s .  The r a d ia l  f ib r e s  
are continued in to  th e  subjacent la y e r  8 and tra n sv erse  
f ib r e s  aro a ls o  rep resen ted  h ere . V e h tr o - la te r a lly  th e  
tr a n sv e r se  f ib r e s  have th e  same mode o f  d is t r ib u t io n  as  
th o se  o f  la y e r  8 and are probably a lso  o p t ic  in  nature  
b elon g in g  to  th e  tr a c tu s  o p ticu s .m a rg in a lia  pars l a t e r a l i s .
Some o f  th e  tr a n sv e r se  f ib r e s ,  p a s 't io u lsr ly  o f  la y e r s  © and 7 ,  
bond m ed ia lly  Cn th ë  v e n tr a l a sp ect Cf th e  v e n t r ic le .
■ ■ ■ r " :D orso-m edia lly  a long th e  r o o f  o f  th e  v e n t r ic le  a l l  th e  
la y e r s  /
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la y e r s  oonverg© and are oontinuous w ith  th o se  o f  th e  
o p p o site  s id e .  The r a d ia l  f ib r e s ,  oontinuous w ith  th o se  
o f  s u p e r f ic ie l  and deeper la y e r s ,  are th ic k e r  o e n tr a lly  
and th in n er  p e r ip h e r a lly .
LayM 9 /
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The sc a tte r e d  n u c le i  and c e l l s  o f  t h i s  la y e r  are t
tr a v ersed 'b y  both tr a n sv e r se  and r a d ia l  f ib r e s ,  out in to  
d if f e r e n t  le n g th s  and arranged in  a p lex iform  network.
The treujsverae f ib r e s ,  cu t in to  very  sh o rt le n g th s  and 
appearing in  compact p a r a l le l  b u n d les, are arranged in  
p a r a l le l  lam inée r a d ia t in g  outward at r ig h t  an g les to  
th e  w a ll o f  th e  v e n t r ic le .  O entra lly  th e se  Im iinae  
are a l i t t l e  broader and merge w ith  th o se  o f  th e  deeper  
la y e r  or la y e r  9 . V e n tr a lly  th e y  have th e  samC mode o f  
d is t r ib u t io n  as th o se  o f  la y e r  9 . D orso-m edia lly  along  
th e  r o o f o f  th e  v e n t r ic le  th e  la y er  merges w ith  i t s  
f e l lo w  o f  th e  o p p o site  s id e f  ih e  i*adial f ib r e s ,  as in  
iron-haom atoxylin  p rep a ra tio n s , appear s in g ly  b ein g  
th ic k e r  c e n t r a l ly  and th in n er  p e r ip h e r a lly ;  th ey  e n te r  
both  th e  s u p e r f ic ia l  and th e  deeper la y e r s .
‘V I
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layer 9; '
The le ÿ è r  le  narrower d o r s a lly  but g ra d u a lly  
beooiïiea broader V en tra lly»  Like th e  p rev io u s la y e r s  
t h i s  la y e r  t o o ,  c o n s is t s  o f  tra n sv erse  and r a d ia l  f ib r e s »  
The tr a n s v e r s e 'f i b r e s , having th e  same arrangement and 
d is t r ib u t io n  l ik e  th o se  o f  la y e r  8 , form th e  most 
ch a ra cter1 s t ie  fe a tu r e  o f  t h i s  le y e r .  The p a r a l le l  
lam inae o f  f ib r e s  are r e l a t iv e ly  th ic k e r  c e n tr a l ly ;  
D orso-m ed ia liy  a long th e  r o o f  o f  th e  v e n t r ic le  th e  f ib r e s  
d ecu ssa te  w ith  th o se  o f  th e  o p p o site  s id e  g iv iiig  r i s e  to  
d e o u ssa tio  t e o t i  m èsen oep h ali. More r o s t r a l ly ,  however, 
th ey  do so in  th e  d o r sa l p art o f  th e  p o s te r io r  commissure 
(Flg«SO)* V e n tr a lly  th ey  bend m ed ia lly  to  e n te r  th e  
tegmentum o f  th e  mesencephalon form ing th e  te o to -tsg m e n ta l  
and teC to-b u lb ar t r a c t s . f io s tr o -e a u d a lly  th e  t e c t o -  
bulbar t r a c t  can, how ever, be d if f e r e n t ia te d  in to  3 p a r ts  • 
d o r s a l, in term ed ia te , and V entral» ®ié f ib r e s  o f  th e  
d o r sa l and V en tra l te c to -b u lb a r  t r a c t s  d ecu ssa te  
s u c c e s s iv b ly  In th e  median p lane o f  th e  tegmentum o f  
th e  m esencephalon form ing th é  d o r sa l and th e  v e n tr a l  
tegm ental d ecu ssa tio n s  r e s p e c t iv e ly ,  or th e  d eo u ssa tio  
te c to -b u lb a r is  d o r s a l is  c r u c ia tu s  and d e o u ssa tio  
t e c t o  /
'%K
t e c to -b u lb a r is  v e n t r a l i s  c r u c ia tu s . By f ib r e s  o f  
th e s e  t r a c t s ,  s s  a lread y  s ta te d  in  th e  iron-haem atoxylin  
p rep a ra tio n s , th e  o p t ic  tectum  comes in to  r e la t io n s h ip  
w ith  th e  d if f e r e n t  teg in en ta l neurons o f  th e  mesencephalon  
oculom otor n u c leu s , red n u c leu s , and su b sta n tia  migra 
o f  th e  same a s  w a ll as o f  th e o p p o site  side*  The f ib r e s  
o f  th e  d o r sa l te c to -b u lb a r  t r a c t ,  fu r th er  are d ir e c t ly  
oonneeted w ith  th e  fa s c ic u lu s  lo n g itu d in a lis  m e d ia lis ,  
which probably in d ir e c t ly  c o r r e la te s  th e  o p tic  tectum  
w ith  th e  oculom otor and th e  tro ch lea r  n u c le i»  They are  
a lso  very  c lo s e ly  r e la te d  w ith  the aggregated neurons 
o f  th e  to ru s  s e m ic ir c u la r is  o f  th e same s id e .  The 
f ib r e s  o f  th e  v e n tr a l te c to -b u lb a r  t r a c t , on th e  o th er  k:
hand, ère  r e la te d  w ith  th e  h om o-la tera l nu cleu s iathm i 
c a u d a lly *
The r a d ia l  f ib r e s ,  appearing s in g ly  and cou rsin g  
W ithin an d 'in  between th e  p a r a l le l  lam inae o f  f ib r e s ,
/
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e n te r  th e  s u p e r f ic ia l  a s  w e ll  as th e  deeper la y e r s .
L ayers 10 to  U ^ i
A ll  th e se  la y e r s ,  taken to g e th e r , c o n s t itu te  the  
broad zone o f  th e stratum  griseum  p e r iv e n tr ic u la r e ,  
which i s  in d e f in i t e ly  d if f e r e n t ia te d  in to  3 granular  
la y e r s  i . e .  la y e r s  1 0 , 1 2 , and 14 by two very narrow 
zones o f  f in e  p lex iform  f ib r e s ,  la y e r s  11 and 13, The 
p lex iform  networks o f  la y e r s  11 and 13 are continuous  
w ith  each o th er  through la y e r  12, P e r ip h e r a lly  th e  n e t ­
work o f  la y e r  11 i s  con tin u ou s w ith  some o f  the r a d ia l  
f ib r e s  o f th e  more s u p e r f ic ia l  la y e r s ,  w h ile  c e n tr a l ly  
th e  network o f  la y e r  13 i s  continuous w ith  th e  s im ila r  
network o f la y e r  15 . R o str a lly  th e  networks are con­
tin u ou s w ith  t h e ir  f e l lo w s  o f  th e  o p p o s ite  s id e  through  
th e  p o s te r io r  com m issure. Further c a u d a lly , however; 
th ey  do 30 a lon g  th e  r o o f  o f  th e v e n t r ic le ,  V en tra lly  
they  merge w ith  th e  network of tine to r u s 's e m ic ir c u la r is .  
Layer 15;
T his i s  another broad zone c o n s is t in g  of a p lex iform  
network o f very f in e  f ib r e s .  The network resem blés 
la y e r s  11 and 13 in  c h a ra c ter , arrangem ent, and d is ­
p o s it io n  o f  i t s  f ib r e s .  P e r ip h e r a lly , as s ta te d  
p r e v io u s ly , i t  i s  continuous w ith  s im ila r  network o f  th e  
s u p e r f ic ia l /
s u p e r f i c i a l  l a y e r s .  D o r s a l ly  i t  i s  c o n t in u o u s  w i th  i t s  
f e l l o w  o f  t h e  o p p o s i t e  s i d e  th ro u g h  th e  p o s t e r i o r  com­
m is s u r e  r o s t r a l l y  a n d ,r o o f  o f  t h e  v e n t r i c l e  C a u d a l ly ,  
V e n t r a l l y ,  h o w e v e r , i t  m erg e s  w i th  t h e  t e ^ e n t u r a  an d  i s  
a l s o  c o n t in u o u s  w i th  t h e  n e tw o rk  o f  th e  t o r u s  sem i­
c i r c u l a r i s .  .
Layer 16;
T his la y e r  i s  ent^lrély f r e e  from f ib r e s  and 
co rro b o ra tes  th e  o b serv a tio n s  o f , t h e  c a r b o l-fu c h s in  
p rep a ra tio n s in  th e  arrangement o f  th e n u c le i .
B. TORUS SEMICIRCULARIS.
The t o r u s  s e m i c i r c u l a i r i s  l i e s  i n  t h e  f l o o r  o f  th e  
o p t i c  v e n t r i c l e ,  a n d  com m ences a t  t h e  l e v e l  w h ere  t h e , 
l a t t e r  co m m u n ica te s  w i th  i t s  f e l l o w  o f  t h e ,o p p o s i t e  s i d e  
and  th e  a q u e d u c t  ( F i g ,  1 7 ) . C a u d a l ly  i t  g r a d u a l ly  
a p p ro a c h e s  t h e  m e d ia n  p la n e  b u lg in g  i n t o  th e  o p t i c  v en ­
t r i c l e ,  w h ic h  i s  r e c i p r o c a l l y  neirrow ed . The o p t i c  
v e n t r i c l e ,  u n l i k e  t h e  f r o g , . d o e s  n o t  e x te n d  so  f a r  
c a u d a l ly i ,  b u t  s t o p s  s h o r t  a t  th e  c a u d a l  p a r t  o f  t h e  
o c u lo m o to r  n u c le u s .  The two t o r i  s e m i c i r c u l a r e s  m e e t 
e a c h  o t h e r , i n  t h e  m e d ia n  p la n e  a t  t h e  l e v e l  o f  t h e  r o s t r a l  
e n d /
end o f  th e  tr o c h le a r  nucleua and undergo, com plete fu s io n  
form ing the ro o f o f  th e  aqueduct (F ig , 1 8 ) , The 
g r e a te r  p a rt o f th e  to ru s  se m ic ir c u la r is  l i e s  under - 
cover o f  th e  o p tic  tectum , but u n lik e  th e fr o g , i t s  most 
caudal part i s  exposed on th e  su rfa ce  l ik e  th e mammalian 
in f e r io r  c o l l i e u lu s  (F ig , 2 3 ) ,
G arb o l-fu ch sin  p rep a ra tio n s.
The toru s c o n s is t s  o f  a p er ip h era l cap su lar  zone and 
a c e n tr a l area ,
The p er ip h era l cap su lar  zone i s  incom plete v e n tr a lly  
and la t e r a l ly  (F ig , 1 9 ) . I t  i s ,  however, com pletely  
ab sen t ca u d a lly  where th e two t o r i  fu s e  w ith  each o th er  
com p lete ly  (P ig , l 8 ) .
I t  c o n s is t s  o f  a few  rows o f  c e l l s  and n u c le i w ith ­
o u t apparent cytoplasm  which are arranged more com pactly  
than th e  c e n tr a l area* The c e l l s  c o n s is t  o f  th e sm all 
s t e l l a t e  and pyram idal ty p e s . The n u c le i are round and 
o v a l in  shape co n ta in in g  s in g le  or m u ltip le  d is t in c t  
p a r t ic l e s .  Some o f th e  n u c le i are a l i t t l e  la r g e r  than  
th e r e s t .  B esid es  t lie s e  a few  fu sifo rm  c e l l s  can a ls o  
be seen  s c a t te r e d  h ere and th e r e , D o r s o - la te r a lly  the  
zone i s  continuous w ith  the in n er p e r iv e n tr ic u la r  la y e r  
o f /
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o f  the stratum  griseum  p e r iv e n tr ic u la r e  o f  th e  o p tic  
tectum and v e n tr a lly  w ith  th e  p e r iv e n tr ic u la r  la y e r  o f  
th e  tegmentum (P ig , 19 )»
The c e n tr a l  area , on th e  other hand, c o n s is t s  o f  
c e l l s  and n u c le i ,  some o f  which are arranged in  sm all 
groups, w h ile  o tilers  are  sc a tte r e d  very d if f u s e ly .  The 
c e l l s  belong  m ostly  to  th e  sm all s t e l l a t e  typ e in c lu d in g  
a few  la r g e  s t e l l a t e  c e l l s  sc a tte r e d  here,and  th e r e . A 
few pyram idal and fu sifo rm  c e l l s  are a ls o  p resen t. The 
n u c le i are l i k e  th o se  d escrib ed  p rev iou sly*  Dorso- 
l a t e r a l ly  i t  i s  con tin u ou s w ith  th e  stratum  griseum  p e r i­
v e n tr ic u la r e  and stratum  album c e n tr a le  o f  the o p tic  
tectum , V en tra lly  i t  merges w ith  th e  tegmentum (F ig , 19); 
M ed ia lly , however, i t  i s  l im ite d  r o s t r a l ly  by the ca p su la r  
c e l l s ,  but fu r th e r  ca u d a lly  i t  merges w ith  i t s  fe llo w  of  
the o p p o site  s id e , (F ig , 1 8 ) ,
The c e l l s  o f  th e m esencephalic n u cleu s o f  th e  
tr ig e m in a l nerve extend  ca u d a lly  to  th e  l e v e l  o f  th e  
r o s t r a l  p art o f th e  tr o c h le a r  nucleus* Here they  l i e  
near th e  median p lane amongst the p e r iv e n tr ic u la r  c e l l s  
o f  th e o p tic  tectum  d o rsa l to  th e cap su lar  zone o f  the  
c e n tr a l n u c lea r  m ass,
Iron-haem atoxylin  p rep a ra tio n s. /
Irptt-haanatoxY lin  p rep aratlon a .
The c e n tr a l  area  c o n s is t s  o f  a network o f  f in e  
m yelin ated  f ib r e s  th e  d e n s ity  o f  which i s  g r e a te r  v e n tro -
D o r s o - la te r a lly  th e  network i s  con tin u ou s w ith  th a t  
o f  tho> stratum  griseum  p e r iv e n tr ic u la r e  o f  th e  o p tic  
tectum , and i s  in  c o n t in u ity  w ith  th e  f ib r e s  o f th e  d o rsa l 
te c to -b u lb a r  t r a c t ,  L a te r a lly  i t  i s  con tin u ou s w ith th e  
r a d ia l  f ib r e s  o f  th e  stratum  album c e n tr a le  o f  th e  o p tic  
tectum and v e n tr a lly  w ith  a s im ila r  network o f  th e  p e r i­
v e n tr ic u la r  gray o f  th e  tegaentum*
V e n tr o - la te r a l ly  a t  th e  l e v e l  o f  th e  tr o c h le a r  n u cleu s  
f ib r e s  o f  th e  octavo-m esehcephalic  t r a c t  can be seen  to  
en ter  i t »  I t  is> a ls o  connected  w ith  a s im ila r  network o f  
f ib r e s  o f  th e n u cleu s isth ra i o f  th e  same s id e ,  but no 
co n n ectio n  can be found in  th e s e  p rep aration s With i t s  
fe llo w  o f  th e  o p p o site  aide*
At th e  l e v e l  o f  th e  tr o c h le a r  n ucleus ca u d a lly  the  
m esencephalic r o o ts  o f  th e  tr ig em in a l nerve can be seen  
to  course a lon g  th e  d o r s o - la te r a l  a sp ect o f  th e  p er ip h era l 
p art o f  t h i s  area»
S i lv e r  p rep a ra tio n s (F ig s , 2 0 , 2 2 , 2 3 ) .
T hese/
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These p r e p a r a tio n s , to o , p resen t a network o f very  
f in e  f ib r e s ,  th e  number and d e n s ity  o f  which are much 
g r e a te r  than in  th e  iron -h aem atoxy lin  o n es . I t  i s  thus 
ev id en t th a t  th e  non-rayelinated  f ib r e s  predom inate 
markedly over the m yelin a ted .
The arrangement and d is tr ib u t io n  o f  th e f ib r e s ,  
however, are th e  same as in  th e  ir o n -h a en a to x y lin  pre­
p a ra tio n s ex cep t th a t ca u d a lly  the two t o r i  s o n ic ir c u la r e s  
are connected  very d en se ly  by unm yelinated f ib r e s .
' RBVIBW OF THE OBSERVATIONS.
1 . The o p t ic  lo b es  are very  w e ll  developed in  t h i s  form. 
T heir la r g e  s i z e s  and r e la t iv e  p rop ortion s in  r e sp e c t  
to  th e cerebrum and th e  cerebellum  are q u ite  ev id en t  
in  th e  photographs* They are fu sed  in  th e  median 
p la n e , a deep lo n g itu d in a l su lcu s  in te r v e n in g  between  
them d o rsa lly *
2 , The lo b e s  are p a r t ia l ly  overlapped by th e  cerebrum  
a n te r io r ly  and th e  cerebellum  p o ste r io r ly *  Each 
lob e  i s  sm a lle r  than th e  cerebrum, vdiich p r e se n ts  a  
smooth su r fa c e  having no co n v o lu tio n s . I t  i s  
la r g e r  than the cereb e llu m , Wiioh i s  very  p oorly  
d evelop ed /
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developed and p resen ts  s. smootli su r fa c e ,
3 , Bach lo b e  i s  e n c ir c le d  by a c ir c u la r  s u lc u s , th e  
su lcu s  lim ita n s  o p t i c i ,  which dem arcates th e lo b e  
from th e  surrounding parts*
4 , The o p t ic  v e n t r ic le ,  con ta in ed  in  each lo b e , i s  very  
wide and d iv id e s  the lob e  in to  a d o rsa l th in  w a lled  
r o o f , th e  o p t ic  tectum , and a v en tra l r e la t iv e ly  
th ic k e r  f l o o r ,  th e to ru s s e m ic ir c u la r is , w hich, in  
i t s  tu rn , i s  continuous w ith  th e  tegmentum o f  the  
m esencephalon. The la t e r a l  r e c e s s  o f  th e v e n tr ic le  
dem arcates th e  two p a r ts , Supero-raedially  each  
v e n tr ic le  communicates w ith  th e  aqueduct and a lso  
w ith  i t s  f e l lo w  o f  th e o p p o site  s id e . In f a c t ,  i t  
i s  th e  l a t e r a l  e x ten s io n  o f th e aqueduct*
5, L ike th e  f r o g ,  th e  two t o r i  sem ic ircu la res  undergo 
fu s io n  in  th e  median p lane a t  th e  r o s t r a l  l e v e l  o f  
th e tr o c h le a r  n u cleu s; b u t, u n lik e  th e  fr o g , they  
do n ot sep a ra te  th e aqueduct from the v e n t r ic le .
The fu se d  t o r i  form th e  ro o f o f th e  aqueduct,
6» At th e  caudsil l im it  o f  th e  o p tic  tectum  th e fu sed
t o r i  se m ic ir c u la r e s  make th e ir  appearance on th e  
su rfa ce  and are tlxe forerunner o f  th e  mammalian 
in f e r io r  c o l l i c u l i .
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7 .  Qptic tectum .
( a ) From h i s t o lo g ic a l  o b serv a tio n s  16 la y e r s  have  
been d escr ib ed  and.named from w ith ou t inw ards.
The d if f e r e n t  la y e r s  have been c o r r e la te d  w ith  
th o se  o f  other workers in  ta b le  3 , The .lam in­
a t io n  i s  more pronounced and d e f in i t e  in  t h i s  
form than in  t h e  fr o g . The stratum  f ib r o  sum 
e t  griseum  e u p e r f ic ia le  shows f i v e  a lte r n a te  
c e l l .a n d  f ib r e  la y e r s ,  w h ile  th e stratum  griseum  
p e r iv e n tr ic u la r e  p resen ts  on ly  f i v e  la y e r s ,
(B) C y to -a r c h ite c tu r e .
(a) Round and o v a l n u c le i  w ith ou t apparent: cjfcoplasm 
and co n ta in in g  s in g le  or m u lt ip le  p a r t ic le s  
form th e  c h ie f  c o n s t itu e n ts  o f  th e  o p t ic  
tectum .
(b) The c e l l s  c o n s is t  o f  th e  fo llo w in g  ty p es:
( i )  s t e l l a t e  ( sm all and la r g e ) ,
( i i )  pyram idal, and 
( i i i )  fu sifo rm .
The sm a ll s t e l l a t e  c e l l s  c o n s t i tu te  th e  
g r e a te s t  number and predominate markedly over  
o t h e r s , which are few  in  number and l i e  
sc a t te r e d  here and th e r e .
( c ) /
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(c )  There are very  few or no c e l l s  or n u c le i  in  
th e  p er ip h era l zone o f  th e  ependymal layer*
(d) The number o f  c e l l s  and n u c le i in  the  
stratum  griseum  p e r iv e n tr ic u la r e  i s  f a i r l y  
h ig h . The c e l l s  and n u c le i ,  as in  th e  fr o g ,  
appear in  th r e e  la y e r s  o f  in c r e a s in g  d en sity  
from w ith in  outwards.
(e )  The stratum  griseum  c e n tr a le  c o n s t i t u t e s  the  
b road est la y e r  o f  c e l l s  and n u c le i which are  
s c a t te r e d  d if f u s e ly  havlhg w e ll  spaced, 
in t e r v a ls  betjtfeen then*
( f )  The c e l l s  and n u c le i in  th e  stratum  f ib r e - %
sura e t  griseum  s u p e r f ic ia le  are a lso  
s c a t te r e d  very d if fu s e ly ;  but s t i l l  th ey  
are aggregated  in  the form o f  d e f in i t e  la y ers*
The d i f f e r e n t ia t io n  o f  t h i s  broad zone in to  
d if f e r e n t  la y e r s  i s  more pronounced,in  t h i s  ®
form than in  th e  frog*
(g ) The m esencephalic : neurons o f  th e  tr ig e m in a l
in­nerve appear as la r g e  round or p ir iform  c e l l s
s c a t te r e d  d o r sa lly  am idst th e  C e lls  and
n u c le i o f  th e  stratum  griseum  p e r iv e n tr ic u la r e , ^
e s p e c ia l ly  in  la y e r s  10 and 12* They extend  %
.  i ' .. - < ' ' . '^ 7':W_:......  ' : '■ »
from th e  caudal l e v e l  o f  th e  p o s te r io r  
ooimnlssure to  th e  r o s t r a l  l e v e l  o f  th e  
tr o c h le a r  huoleus*
(h ) 'The «UbéoirânissUral orgau l i e s  a t th e l e v e l  
o f  th e  p o s te r io r  commissure and i s  fonaed  
by th ick en in g  o f  th e  ependymal la y e r  by 
p r o l i f e r a t io n  o f  i t s  n u c le i  in  th e  Eiedioa 
p lan e o f  th e  r o o f  o f  th e  v e n t r ic l e .  I t  i s  
so c a lle d  as i t  l i e s .d e e p  to  th e  commissure.
(C) F lb r o -s r e h ito o tu r e .
(a) hon-ï^yèlinated  f ib r e s ,  in c lu d in g  f ib r e s  to o  
t h in ly  ffi.yelina.tsd to  s ta in  v/ith  iron, 
.haem atoxylin, predominate r e l a t iv e ly  to  
th e  m yelinated  f i b r e s , e s p e c ia l ly  in  
la y e r s  1 , 3 , 5 , 7 , 1 1 , 13 , and IS .
(b) The m yelinated  f ib r e s  o f  la y e r s  1 ,  E, 4 ,  
and 6 , having th e  smio mode o f  arrangement 
end d is t r ib u t io n ,  seem to  merge d o r s a lly  
and V e n tr a lly  With th e  tr a c tu s  optlC us 
m arg in a lie  pars m e d ia lis  and tr a c tu s  o p tic u s  
m a rg in a lis  pars l a t e r a l i s  r e s p e c t iv e ly  and 
are probably o p t ic  in  n a tu re .
(c )  The tr a n sv e r se  f ib r e s  o f  la y e r  9 are d en se ly  
m yelinated  /
' ::;d
-A:
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'ia'riîÿélliiateâ and fo r m  th e  moat conspiouous 
fe a tu r e  o f  th e  o p tio  teotum .
They d eou ssa te  d o r s a lly  in  th e p o s te r io r  
eojmaissure and th e eo im iasura t e e t i  
lîiesenoephall. ¥ e n tr a lly  th ey  form th e  
tôctü -tegjrien ta l attd th e  teo to -b u lb a r  
tr a e ta  and d eou ssate  fu r th e r  in. th e  
d o r sa l and th e v e n tr a l tegm ental 
d eo u ssetio n s*
(d) The f ib r e s  o f  th e  p e r iv e n tr ic u la r  p lexu s  
o f  f ib r e s  are very  f in e  in  oh araoter . 
D o rsa lly  th e  p lexus I s  oentinuous to  
th e  o p p o s ite  s id e  through th e  post«0>lor 
oommissure («id th e  r o o f  o f  th e  v e n t r ic le ,  
ï e n t r a l iy  i t  merges w ith  th e  tegmentum. 
P e r ip h e r a lly  i t  i s  connected w ith  th e  
more s u p e r f ic ia l  la y e r s  o f  th é  o p t ic  
tectum ,
(e) The r a d ia l  f ib r e s  to  a g r e a te r  e x te n t  
are non-m yelinatad and tr a v e r sé  a l l  th e  
la y e r s  o f  th e  o p t ic  tectum .
' *
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8 , Toxms S e M o ir c u ie r is
( A) Oyto - e r o ï i i t eetu re  «
(a) Itf c b n e ie ts  o f  two p a r ts  -  p er ip h era l 
cap su lar mad c e n tr a l .
(b) The p er ip h era l cap su lar ton e i s  d e f ic ie n t  
▼ eutrally  and l a t e r a l l y , end c o n s is t s  o f  pore  
compact c e l l s  and n u c le i»  which are continuous  
w ith  /
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with the tegmentum and* esp ecia lly#  with the 
inner granular layer o f the stratum griaeum 
p eriyen trlcu laro  of the optic  tectum# The 
c e l l e  are of the sm all s t e l la t e  and pyramidal 
types# The n u c le i are small round and oval 
in  shapes containing s in g le  or m ultip le  
%) a r tic le s#
(c) The cen tra l ai*ea c o n s is ts  c h ie f ly  of sm all 
s t e l la t e  c e lls#  A few pyramidal, fusiform , 
and l£irge s t e l la t e  c e l l s  are a lso  present#
The c e l l s  and n u cle i merge with those of the 
stratum g r is sum p eriven tricu laro  and the  
stratum album cen tra le  of the optic tectum#
(B) Fibro*"architecture#
(a) The non-myelinated f ib r e s  predominate markedly 
over the m yelinated fibres#
(b) The cen tra l anea c o n s is ts  of a network of 
f ib r e s  which i s  continuous with i t s  fe llo w  of 
the opposite  sid e and i s  connected with the 
op tic  tectum of the sane s id e  by the f ib r e s  o f  
the stratum album cen tra le  and the peri"  
v en tr icu lar  network o f the la tter#  A bi«# 
la te r a l  corre la tion  i s  thus estab lish ed  between
H
l i s  V ' "a
the op tic  tscturn and the torus semlqlr» 
c u la r is .  I t  i s  further connected with  
the nucleus Isthirii and tractu s octavo» 
mesencGphalicus of the sane s id e .
■I
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C lass " 
S u b -c la ss  " 
Order
Sub-order -  
S p e c ie s
AveSé
N eornithes*
Neognathae (G a rin a ta e).
G alX iformes#
Ga l iu s  dom esticü»  (dom estic f o w l) #Age -  1 Day -  30 Days, and 2 yrs. ( + ).
Hr
$
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MBASUREMMTS.
I ,  (a) W eight o f  th e  body -  1014*0 gm,
(b) ’* " M brain  » 4 .0  gm.
II*  (a ) Length o f  th e b ra in  -  3 ,2  era,
I II*  O ptie lo b e:
(a ) A n tero»p oster ior  » 1 ,0  era,
(b) T ransverse -  0*6 era,
IV* Cerebrum:
(a ) A n te r o -p o ste r io r  » 2*0 ora*
(b) T ransverse » 1*2 era*
V, Cerebellum ;
(a ) A n te ro -p o ster io r  -  1*2 cm*
(b) T ransverse # 0*6 era*
MACROSCOPIC OBSERVATIONS,
I* Adult S tru c tu re*
Bach o p t ic  lo b e  i s  ovo id  in  shape w ith  i t s  long  
a x is  d ir e c te d  downward* fo iw a rd , and outward* I t s  upper 
p o le  i s  more pointed* having a sm aller  ra d iu s  o f  curvature  
than th e  low er and i s  s i tu a te d  more m e d ia lly , Bach lob e  
i s  p laced  on th e  a id e  o f  th e  brain  stem and l i e s  between 
th e  cerebrum a n te r io r ly  and cerebellum  p o s te r io r ly .  Each 
i s /
4■S
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#
,m 121 —
i s  w h ite  in  co lo u r  being covered  on th e  su r fa ce  by a th ic k  
sh e e t  o f  nerve f ib r e s  b elon ging  to  th e.m argin a l o p tic  
tr a c t .  The o p tic  lob e has th ree  su rfa ces  » m ed ia l, 
a n te r io r , and p o s te r o la te r a l .  The m edia l su rfa ce  i s  
fu sed  w ith  th e  brain  stem i . e ,  w ith  th e  d iencephalon  
r o s t r a l ly  and m esencephalon ca u d a lly . , The a n te r io r  sur­
fa c e  i s  f l a t  and o va l in  shape* I t  l i e s  in  co n ta c t  w ith  
th e overlap p in g  cere b r a l hemisphere* The p o s te r o - la te r a l  
su rface  i s  convex in  a l l  d ir e c t io n s  and i s  separated  from 
th e  c r a n ia l c a v ity  by th e meninges o f  th e  brain* The 
an tero-m ed ia l and p ostero -m ed ia l b ord ers„ which bound th e  
m edial surface* are continuous above and below , and 
correspond in  p o s it io n  to  th e  su lcu s  lim ita n s  o p t ic i  
(S u t le r ,  B ,* 1943)* which demarcates th e  lo b e  from th e  
surrounding p a r ts . The convex la t e r a l  border sep a ra tes  
th e  a n te r io r  from th e p o stero -» la tera l su r fa c e , %
The la r g e  s i z e  o f th e  o p tic  lob e r e la t iv e  to  th e s i z e  
o f  th e brain  as a w hole, i s  w e ll  shown in  th e  photographs 
(F ig , 24) and has been accounted fo r  by th e  la r g e  s iz e  o f  
th e ir  eyes and a ls o  by t h e ir  v is u a l  r e f le x  a c t i v i t i e s  
(Huber & Grosby),
L ike th e  o th er  suWiammallan forms th e  o p tic  lo b e  in  
b ird s a ls o  co n ta in s  a c a v i ty ,  c a l le d  th e  o p tic  v e n t r ic le .
As/
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As may be seen w ith  th e naked eye in  a tra n sv erse  s e c t io n
o f th e  o p tic  lobe* t h i s  c a v ity  i s  s l i t  l ik e  and i s  th e
la t e r a l  ex ten sio n  o f  th e  aqueduct o f  th e m idbrain, . The "tt
c a v ity  thus communicates w ith  the aqueduct as a lso  w ith
i t s  f e l lo w  o f  th e  o p p o s ite  s id e .  As in  th e  r e s t  o f  th e
subnammals i t  d iv id e s  th e  o p tic  lob e in to  a r o o f , th e
o p t ic  tectum , ahd a convex f lo o r ,  which merges w ith  th e
tegmentum* The r o o f  and th e f lo o r .m e e t  a t  th e l a t e r a l
r e c e s s  o f  th e  s l i t *  which* however* as s ta te d  already*
does not rep resen t th e  su lcu s  lim ita n s  o f  th e  aqueduct.
The f lo o r  co n ta in s  th e  n ucleus mesencephaliCua l a t e r a l i s
pars d o r s a l i s , , a s tr u c tu r e  homologous With th e  to ru s
s a n ic ir c u la r is  o f  th e  s t i l l  low er forms* The o p tic
v e n tr ic le *  as in  th e  fr o g  and l iz a r d , does not extend to
th e  caudal l im i t  o f  th e  o p tic  tectum* The n u cleu s
m esencephalicus l a t e r a l i s  pars d o r s a lis  throughout i t s
e x te n t o ccu p ies  a l a t e r a l  p o s it io n  ly in g  in  the f lo o r  o f
th e o p tic  v e n tr ic le *  and u n lik e  th e fro g  and l i z a r d ,  does
n ot approach th e  median p lan e to  undergo fu s io n  w ith  i t s
fe l lo w  o f  th e  o p p o site  side*  This i s  probably due to  th e
la t e r a l  p o s it io n , o f  th e  o p tic  lob e which has been pushed
to  th e  s id e  by the ranarkable growth o f  th e  cerebrum and
th e  cerebellum  as w ell*
I I , Development. / :S--
:;4
V ,
J
I I ,  Development,
■ : %Table 4 shows th e  r e la t io n s h ip  between th e w eigh t o f  
th e b ra in  a t  d if f e r e n t  ages and th e corresponding body ’
w eig h t. I t  i s  c lea r -fro m  th e ta b le  th a t  th e  w eight o f  
th e  b ra in  o f  GalluS dom esticus in  r e la t io n  to  th e  Wdy 
w eight d im in ish es markedly during the p eriod  o f develop­
ment subsequent to  h a tch in g .
T a b le  5 shows th e  le n g th s  a t  d if f e r e n t  ages o f  th e  
o p tic  lo b e ,  cereb e llu m , and cerebrum exp ressed  as p ercen t­
ages o f  th e  t o t a l  le n g th  o f  th e b ra in . For economic -I
reason s i t  was not p r a c t ic a b le  to  determ ine the w e i# it  o f  
th e  o p tic  lo b e  d ir e c t ly  as t h is  would have e n ta ile d  th e  
d e str u c tio n  o f  many v a lu a b le  specim ens. As may be seen  
by superim posing a tr a c in g  o f  a photograph o f  the la t e r a l  
a sp ect o f  an ad u lt b ra in  (2  yrs* 2 months) s u ita b ly  reduced  
in  s i z e  o f  a corresponding tr a c in g  o f  a one-day o ld  brain  
th ere  i s  no remai'kable chainge in  th e  shape o f  th e th r e e  
p a rts  o f th e  brain  under d isc u ss io n . For t h is  reason  i t  
i s  con sid ered  th a t  th e  growth changes o f  th e  th ree  p a rts  
o f  th e b ra in  and the o p t ic  lob é  in  p a r t ic u la r  can be
estim ated  by the measurement o f th e g r e a te s t  len g th  o f  ■>
th e se  p a rts  a s  shown in  th e  f ig u r e  (F ig , 2 5 ) ,  The ta b le  
shows th a t  th e r a t io  o f  len g th  o f th e  o p t ic  lob e to  th e  
w hole/
fî
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T able 4. T able showing th e  r e la t io n  between th e  w eigh t  o f th e brain  a t  d if f e r e n t  ages and the  corresponding body w eigh t.
!  - ,  - 1  1 i - i
Age W eight o f  b ra in s in gms.
Weight o f  body in  g a s . R atio
1 day 1 .05 3 9 .0 1:37
2 days 1 .05 3 9 .0 1:37
3 ” 1 .0 1 4 4 ,0 1 :4 3 .5
4  " 1 .1 1 4 8 ,0 1 :4 3 .3
5 " 1 .1 1 5 1 .0 1:46
6 « 1 .15 53 .0 1:46
7 « 1 .27 55 .0 1:43
8 '• 1 .26 6 9 .0 1 :5 4 ,8
9 « 1 .2 8 5 2 ,0 1 :4 0 ,6
10 « 1 .3 9 7 7 ,0 1 :5 5 .3
12 " 1 .5 1 8 6 ,0 1 :5 6 ,9
16 M 1.65 124 .0 1 :7 5 .2
18 M 1.65 155 .0 1 :8 3 .8
20 « 1 .8 0 123 .0 1 :6 8 ,3
25 "
< -  - s i , .  ■■■ 1 ••
2 .13 265,0 1 :1 2 4 ,4
30 " 2 ,4 0 320 ,0 1 :1 3 3 .3
2 y r s , 2 m ths. 4 .0 1814 ,0 1 :4 5 3 ,5
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Table 5 ; Table showiins th e le n g th s  , a t  d if f e r e n t  ages  o f  the d p tic  lo b e  I c ere b e llu m / and cerebrum  expressed  as p ercen tages o f th e  t o t a l  le n g th  o f the brain*
Age O ptic lob e Cerebellum Cerebrum
1 day , 3 8 .6  i» 4 4 .4  # 6 1 .1  #
2 days 38 .8  ‘fo 44*4 # 6 1 .1  #
3 " 3 8 .8  % 4 4 .4  # 6 1 .1  #
4 " 3 6 .8  $ 4 2 .1  # 57 .9  #
5 " 3 6 .8  i> 4 2 .1  # 57 .9  #
6 « 3 6 .8  $ 4 2 .1  # 5 7 .9 #
7 ** 3 5 .0 ^ 4 0 .0  # 6 0 .0  #
â " 3 5 .6 ^ 4 0 .0  # 6 0 .6  #
9 w 3 5 .0  % 40 .0  # 6 5 .0  #
10 »• 3 6 .8  $ 4 7 .4  # 6 5 .8  #
12 « 3.8,1 i■ .... ) 4 2 .9  # 66*6 #
16 « 3 6 .4 4 0 .9  # 59*0 #
1Ô » 3 6 .4  ^ 4 0 .9  # 6 3 .7  #
20 M 3 4 .8  ^ 3 9 .0  # 60 .7  #
25 " 3 7 .5  ^ 3 9 .5 '# ' ' 6 2 .5  #
30 " 3 1 .2  $ 3 7 .5  # 65 .5  #
2 y r s . 2 m ths. 3 4 .5 # 4 1 .3  # 5 8 .6  #
Mean Value 36*3 # 4 1 .7  # 6 2 .2  #
*
e
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whole le n g th  o f th e  b ra in  d im in ish es w ith  growth during  
the p eriod  a f t e r  hatching* There i s  a s im ila r  d im inution  
in  th e  r a t io  o f  th e  le n g th  o f  th e cereb ellu m , but no such 
dim inution  cou ld  be found in  r e sp e c t  o f  th e  cerebrum  
(Pig* 26)*
I t  i s  th u s apparent th a t  during th e  p er iod  o f  
development a f t e r  h atch in g  th e  o p tic  lob e  d im in ish es in  
len g th  in  r e s p e c t  to  th a t  o f  the brain  and body as a vrtiole* 
At a l l  ages th e  o p tic  lo b e  i s  sm a ller  than th e cerebrum or 
th e  cerebellum * Photographs o f the b ra in s o f  a c h ic k a i,  
aged 1 day, and an a d u lt  hen, aged 2 yrs* 2 months, w i l l  
a ls o  v e r ify  th e s e  f in d in g s  (F igs*  2 4 , 26)*
:
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MICROSGOPIO QBSBRVATÏQNS*
A* OPTIC TECTUM* #
I .  A dult S tr u c tu r e *
The la y e r s  o f  th e o p tic  tectum  have been s tu d ie d  by à 
d if f e r e n t  workers in  th e  past* So fa r  th e  l i t e r a t u r e  i s  
a v a ila b le  t h i s  study d a tes  back to  1888 when B e llo n c i  
d escr ib ed  7 la y ers*  The subsequent workers have g iv en  
th e  number o f  la y e r s  in  the o p tic  teotum as f o l lo w s : -  
1* Van Gehuchten ( ’92) # 3 lay ers*
2 */
%
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2* von x S ll ik a r  (*96) * 9 layers*
3 . R is ( *99) 9 la y e r s .
4 . Ramon y C aja l (*09 & *11) « 16 la y e r s .
3. Scharrer & Sinden ( *49) -  17 la:yers.
6 . Takuji Sh irasu  (*52) -  15 la y e r s .
7 . Gragg, Evans, & Hamlyn (*54) -  7 la y e r s .
The author has r e s t r ie t e d  h is  s tu d ie s  c h ie f l y  to  the  
normal h is to lo g y  o f th e  o p t ic  tectum in  G allus dom esticus  
a t  d if f e r e n t  ages and has found 16 la y e r s  which have been 
named from w ith ou t inwards (F ig . 2 7 ) .  In  ta b le  6 the  
author has t r ie d  to  c o r r e la te  the la y e r s ,  a s  d efin ed  by 
him , w ith  th o se  o f  some o f the p rev iou s w orkers.
T his d i f f e r e n t ia t io n  in to  so many la y e r s  would be 
more in t e r e s t in g  cou ld  i t  be c o r r e la te d  w ith  fu n c t io n s ,  
which are s t i l l  very ob scu re, noth ing much being known as
The stratum  opticum c o n s is t s  o f  l a t e r a l  f ib r e s  o f  
th e  o p tic  t r a c t ,  c a l le d  th e  m arginal o p t ic  t r a c t .  The 
f ib r e s  reach  th e  r o s t r a l  end o f th e  o p tic  lo b e  ven tro -  
m ed ia lly  and spread out d o rso -ca u d a lly  to  form th e  most 
s u p e r f ic ia l  la y e r  o f  th é  lobe» Thé d e n s ity  o f  th e  
f ib r e s  i s  g r e a te s t  where th ey  en ter the lo b e , but 
grad u a lly  becomes th in n er  as th ey  sweep backward a n d  out»
ward/
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ward d isap p earin g  u lt im a te ly  on the d orsa l a sp ect o f  the  
lo b e . T h is la y e r  corresponds w ith  la y e r  1 o f  3 , Ramon 
G ajal (* 1 1 ) , and o p tic  f ib r e  la y er  o f  Cragg, Evans, and 
Hamlyn (* 54)*
The stratum  flbrosum  e t  griseum a u p e r f ic ia le  con­
s i s t s  o f a lte r n a te  f ib r e  and c e l l  la y e r s  com prising o f  
la y e r s  2 to  10, I t  corresponds w ith  la y e r s  2 to  12 o f  
S , Ramon C aja l ( ’ 11) and forms the major r e c e p t iv e  f i e l d  
fo r  th e o p tic  f ib r e s*
Layer 2 has been named "the s u p e r f ic ia l  p lex iform  
layer"  by Gragg, Evans, and Hamlyn (*54) probably because
o f  th e  p lex iform  arrangement o f  i t s  f ib r e s*  I t  l i e s  ju s t■ , %» beneath the stratum  opticum ( la y e r  1 ) j th e  f ib r e s  o f  w hich,
bending inward, en ter  t h i s  la y e r  on th e ir  way to  th e
deeper la y e r s ,  w ith  the c e l l s  o f  which th ey  come in to
syn ap tic  r e la t io n s  c o n s t itu t in g  the c h ie f  a f fe r e n t  f ib r e s  i
o f  the o p tic  tectum . The la y e r  r e c e iv e s  a ls o  th e r a d ia l
f ib r e s  from the subjacent la y e r s .
The " ra d ia l f ib r e  layer"  o f  Gragg, Evans, and Hamlyn
(*54) c o n s t itu te s  la y e r s  3 to  10* This was so c a l le d
probably because the r a d ia l f ib r e s  form th e most
chai’a c t e r i s t io  fe a tu r e  o f th e la y e r s  in  both ir o n -
haeraatoxylin and s i lv e r  p rep a ra tio n s . The r a d ia l  f ib r e s
h ave/
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have been d escr ib ed  as the a p ic a l d en d rites  o f th e  
pyramidal c e l l s  o f  th e o p t ic  tectum .
The stratum  ^risaum c e n tr a le  ( la y e r  11) should  
b e tte r  be caisled  " th e s t e l l a t e  c e l l  layer"  as la r g e  
s t e l l a t e  c o l l s  predominate* The c e l l s  are regarded to  
form th e e f f e r e n t  neurons o f  th e  o p tic  tectum . The 
la y e r  i s  homologous w ith  la y e r  13 o f HamSh and Ramon y  
G aja l (* 1 1 ) . Gragg, Evans, and Hamlyn (* 5 4 ) , however, 
c a l le d  t h is  la y e r  "deep p lex iform  layer"  probably because  
o f  the p lex iform  arrahganent o f i t s  f ib r e s .  The axons 
o f  th e s e  c e l l s  p a ssin g  through the su b jacen t la y e r s  con­
s t i t u t e  the g r e a t  e f fe r e n t  pathways o f  th e -o p t ic  tectum . 
Depending on th e  d e n s ity  o f  s ta in in g  in  ir o n -  
haem atoxylin p rep a ra tio n s , th e  stratum  album c e n tr a le  has 
fu r tlie r  been d if f e r e n t ia te d  in to  two d i s t in c t  zones v i z , ,
( i )  a s u p e r f ic ia l  r e la t iv e ly  denser zone, c a l le d  th e  
stratum  album c e n tr a le  pars s u p e r f ic ia l i s  ( la y e r  3 2 ) , and
( i i )  a deeper l ig h t e r  zone, th e  stratum album c e n tr a le  
pars profunduffl ( la y e r  1 3 ), Both th e se  la y e r s  c o n s t itu te  
pathways fo r  th e  e f fe r e n t  im pulsas o f th e o p tic  tectum  
(Kappers, Huber, and G rosby, *36; Cragg, Evans, and 
Hamlyn, *54); I t  corresponds w ith  la y e r  14 o f  C aja l
(*11) and " cen tra l f ib r e  layer"  o f  Cragg, Evans, and 
Hamlyn/
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Hamlyn (* 5 4 ) ,
The p e r iv e n tr ic u la r  la y e r s  in  the b ird  -  stratum  
griseum  p e r iv e n tr ic u la r e  ( la y e r  I4 ) and stratum  flbrosum  
p e r iv e n tr ic u la r e  ( la y e r  15) -  are markedly reduced , m ost 
o f  th e ir  gray having m igrated  p e r ip h e r a lly  (Kappers,
Huber, and Crosby, *36 ) .  They are homologous w ith  la y e r  
15 o f  C ajal ( ’ 11) and "the p e r iv e n tr ic u la r  layer"  o f  
Cragg, Evans, and Hamlyn ( ’ 5 4 ) .
The stratum  enendvmale i s  the innerm ost la y e r  o f  th e  
o p tic  tectum and l in e s  th e o p tic  v e n tr ic le *  I t  co rre s­
ponds w ith  la y e r  16 o f  S* Ramon C ajal (* 1 1 ) , and "the 
ependymal layer"  o f  Cragg, Evans, and Hamlyn (*54)*
C eirbol-fuchsin  p rep ara tion s (F ig s ,  27 , 2 8 ) ,
Layer 1 ( stratum  opticum ){
This i s  a f a i r l y  broad zone and p resen ts  innumerable 
sm all round and o va l n u c le i w ith ou t any appam nt oytoplasm ^con: 
ta in in g  d i s t in c t  p a r t ic l e s .  The n u c le i are m ostly
arranged in  p a r a l le l  rows. Some o f  th e n u c le i are a
l i t t l e  la r g e r  than the o th e r s , A few pyram idal, f u s i ­
form , and sm all s t e l l a t e  c e l l s  are a ls o  s c a tte r e d  here  
and th e r e , D o r sa lly  and v e n tr a lly  the la y e r  i s  l im ite d  
by th e su lcu s  lim ita n s  o p t ic i  (F ig , 2 8 ) ,  Many b lood  
v e s s e l s /
v e s s e l s  are seen  to  en ter  t h i s  la y e r  from th e  su r fa ce ,
Lavers 2 to  10 (stratum  flbrosum  e t  griseum  sup e r f  i c i  a le  ) :
A ll  th e se  la y e r s  tak en  to g eth er  c o n s t i t u t e  about h a lf  
the th ic k n e ss  o f  the o p t ic  tectum . The. c e l l  d e n s ity  of 
t h i s  stratum  i s  very h ig h . The c e l l s  and n u c le i are
more crowded in  la y e r s  3* 5, 7, and 9» but are lo o s e ly
sc a tte r e d  in  O thers, Layer 5 i s  th e th in n e s t  o f  a l l  th e
la y e r s  having a c e l l  d e n s ity  o f  about one to  two rows o n ly ,
as seen  in  th e  tr a n sv e r se  s e c t io n s .  Layer 7 i s  a l i t t l e  
th ic k e r  than th e p reced in g  one c o n s is t in g  o f  a few  rows o f  
c e l l s  and n u c le i .  Layer 3 i s  in term ed ia te  in  th ick n ess  
between la y e r  7 and la y e r  9 ,  which i s  th e t h ic k e s t ,o f  a l l .
The c e l l s  predom inantly belong to  the fo llo w in g  ty p es
in  order o f t h e ir  frequency Of pccürrenC éï-
(a) S t e l l a t e  c e l l s : . : th e se  are  Of th e  sm aller  v a r ie ty  
b ein g  about h a lf  th e  s i z e  to.E. th o se  p resen t in  
th e stratum  griseum  c e n tr a le  and; m easuring about 
2Q|u in  diametier» ,, They should b e t te r  be c a l le d  
the sm all s t e l l a t e  c e l l s .  These c e l l s  con­
s t i t u t e  t h e  la r g e s t  number amongst th e  o th er  
typ es and l i e  S ca ttered  through a l l  th e  la y e r s ,
(b) Fusiform  c e l l s : th e se  are  a ls o  p resen t in  f a i r l y  
la r g e  number and are d is tr ib u te d  in  a i l  the la y e r s ,
( c ) /
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(o) Pvfam idàl é e l l a t th e se  are m ostly  o f  th e  la r g e  
pyramidal typ e  being mixed up w ith  a few  sm all 
pyramidal s e l l s . "These s e l l s ,  however, form  
th e  o h e r a s te r ls t lo  fe a tu r e  o f  la y e r  9*
B esid es  th e s e  s e l l s , a la r g e  number o f  round 
end o v a l n u c le i ,  as d escr ib ed  in  r e la t io n  to  th e  
p rev iou s la y e r ,  are a lso  sc a tte r e d  a l l  throughout 
th e  la y e r s .
D o rsa lly  th e  la y e r s  are lim ite d  by th e  su lcu s  
lim ita n s  o p t i c i  and V e n tr a lly  by a  r e l a t i v e ly  
s lé a r e r  zon e, w hich, in  Iron-haem atoxylin  
p rep a ra tio n s , i s  occupied by th e  te o to -b u lb a r  
f ib r e s .  (P ig ,3 0 ) ,
f
i
8-ÿ
Laver 11 (stratum  griseum  c e n tr a le ) :
T his IS a bfoad s e l lu la r  zone becoming narrower 
d o r s a l ly .  P le n ty  o f  la r g e  s t e l l a t e  c e l l s  c h a r a c te r ise  
t h i s  la y e r .  Some o f  th e  la r g e s t  c e l l s  measure about 40 p  
in  diam eter and t h e ir  cytoplasm  co n ta in s  abundant coarse  
N lsa l g r a n u le s . The c e l l s  are d i f f u s e ly  sc a tte r e d  w ith  
d i s t in c t  in t e r c e l lu la r  spaces between them. B e s id e s , a 
few  /
f ' 
*
f .
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few fu s ifo r m , pyram idal, and sm all s t e l l a t e  c e l l s ,  and a  
la r g e  number o f round and o va l n u c le i ,  as in  th e p rev ious  
la y e r s ,  are s c a tte r e d  throughout the la y e r .
T his la y e r ,  to o , i s  l im ite d  both d o r s a lly  and ven­
t r a l l y  in  th e same way as th e p rev ious la y e r s .
Lavers 12 and 13 (stratum  album c e n tr a le  pars s u p e r f ic ia le  
and stratum  album c e n tr a le  pars profundum);
Each o f  th e se  la y e r s  i s  alm ost as broad as th e  
p rev iou s one and appears to  be r e la t iv e ly  clearer" c o n s is t ­
in g  m ostly  o f n u c le i w ith o u t cytoplasm  and a few  c e l l s .
The c e l l s  belong to  a l l  the ty p e s , d escr ib ed  in  
r e la t io n  to  th e p rev iou s la y e r s ;  but predom inantly th ey  
are o f th e sm all s t e l l a t e  v a r ie ty . A few  la r g e  s t e l l a t e  
c e l l s  are a ls o  sc a tte r e d  h ere and there* Throughout th e  
la y e r s  th e  c e l l s  and n u c le i  are very d i f f u s e ly  s c a tte r e d .  
The la y e r s  merge d o r s a lly  w ith  the ro o f o f th e o p tic  
tectum  and v e n tr a lly  w ith  th e tegmentum*
Laver 12* (stratum  griseum  p e r iv e n tr ic u la r e ) ;
T his i s  a very narrow zone c o n s is t in g  on ly  o f 2 to  3 
rows o f  c e l l s  d is tr ib u te d  very ir r e g u la r ly  in  a d if fu s e  
manner* The c e l l  d e n s ity  in c r e a se s  d o r sa lly  where th ey  
form a few  rows deep* The c e l l s  are m o stly  o f  the sm all 
s t e l l a t e  ty p e , though a l l  v a r ie t ie s  o f  c e l l s ,  d escr ib ed  in  
th e /
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th e  previous la y e r s ;  ar*e p r e se n t.
V en tra lly  th e la y e r  merges w ith  p e r iv e n tr ic u la r  gray  
in  the' f lo o r  o f  th e  o p tic  v e n t r ic le  round i t s  l a t e r a l  
r e c e s s .  D o r sa lly , however, i t  merges With the ro o f of 
th e  v e n tr ic le  where the l a t t e r  communicates w ith  th e  
aqueduct, but caudal to  t h is  communication i t  m erges w ith  
th e  p e r iv e n tr ic u la r  gray in  the f lo o r  o f  the o p tic  v e n tr ic le .:  
The m esencephalic n u c le i o f  th e  tr ig e n in a l  nerve appear 
as la r g e  c e l l s  o f  vary ing  shapes -  round, o v a l, p ir ifo r m , 
and rec ta n g u la r , and co n ta in  m u lt ip le  N is s l  granules* They 
are d i f f u s e ly  s c a tte r e d  a lon g  th e p er ip h era l zone o f  t h is  
la y e r  on the la t e r a l  and d o rsO -la ter a l a sp ect o f  the o p tic  
v en ti* ic le ; but are more aggregated  in  the r o o f o f th e  
o p t ic  tectum  a d jo in in g  th e  median plane where th ey  are  
d is tr ib u te d  in  th e form o f  a tra n sv erse  chain*
The c e l l s  extend from th e  l e v e l  o f  p o s te r io r  com­
m issure r o s t r a l ly  to  th a t  o f  tro ch le a r  n u cleu s ca u d a lly  
grad u a lly  d ecrea sin g  in  number*'
Laver 15 ( stratum  fibrosura p e r iv e n tr ic u la r e ):
Like the p rev iou s la y e r  t h i s  i s  a lso  a very narrow 
zone but r e la t iv e ly  c le a r e r  in  appearance. The c e l l s  are  
very few  in  number and belong m ostly  to  th e sm all s t e l l a t e  
type* They are  s c a tte r e d  very d if fu se ly *
V e n tr a lly /
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V en tra lly  th e  la y e r  i s  continuous in to  th e  f lo o r  o f  
th e  o p t ic  v e n t r ic le  round i t s  la t e r a l  r e c e s s . D o r s a lly ,  
however, i t  i s  continuous w ith  i t s  f e l lo w  o f th e  o p p o site  
s id e  along th e  t e c t a l  r o o f , but caudal to  th e  communication 
o f  th e o p t ic  v e n t r ic le  w ith  the aqueduct i t  i s  con tin u ou s  
w ith  the f lo o r  o f  tiie  v e n t r ic le .
Laver 16 (stratum  ependym ale):
T his la y e r  c o n s is t s  o f  about 1 to  3 rows o f round and 
o va l n u c le i  w ith ou t any -apparent cytoplasm .
R o str a lly  a t  th e  l e v e l  of- the p o s te r io r  commissure 
th ere  i s  a p r o l i f e r a t io n  o f  th ese  n u c le i in  the median p lan e  
to  form th e  sub-com m issural organ.
Iron-haem atoxvlin  p rep aration s (F ig s . 2 9 , 3 0 , 3 1 ) .
Layer 1 ;
The la y e r  c o n s is t s  o f  c lo s e ly  packed m yelinated  f ib r e s .  
R o str a lly  i t  i s  broader both  d o r sa lly  and v e n tr a l ly ,  but 
narrower la t e r a l ly .  C au d a lly , however, th e d orsa l w idth  
g ra d u a lly  d im in ish es t i l l  i t  i s  th inned out towards the  
median plane* The f ib r e s  are cu t in t o  d if f e r e n t  le n g th s  
and are d isp o sed  o b liq u e ly  and a t  r ig h t  a n g les  to  the sur­
fa c e  in  th e  d o rsa l h a lf  o f  th e  o p tic  tectum , whereas in  th e  
v e n tr a l h a lf  they  are more or l e s s  tr a n sv e r se . A la r g e  
number/
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nm ber o f  c r o s s - s e c t io n s  o f  f ib r e s  are a ls o  p resen t  
throughout tlie  la y e r ,
R o s tr a lly  th e  la y e r  i s  continuous d o r sa lly  w ith  
tr a c tu s  o p tic u s  m a rg ln a lis  pars raed ia lis  and v e n tr a lly  
l i ith  tr a c tu s  o p tic u s  m a rg ln a lis  pars l a t e r a l i s  o f  th e  
o p tic  t r a c t .  The f ib r e s  o f  th is  la y e r  a ls o  en ter  the  
n ext deeper la y e r  ( i . e .  la y e r .2) to  jo in  th e p lex iform  n e t­
work o f  th e l a t t e r ,  C audally and v e n tr a lly  the la y e r  i s  
fu r th e r  con tin u ou s w ith  th e  v en tra l p a rt o f  th e stratum  
album cen tra le*  ^
Lavers 2% to  10:
E xcept la y e r  2 , which p resen ts  a p lex iform  network o f  
f ib r e s ,  th e  r a d ia l f ib r e s  form the c h a r a c te r is t ic  fe a tu r e  
o f  th e rem aining la y e r s . Probably t h is  le d  Cragg, Evans, 
and Hamlyn ( ’ 54) to  name la y e r  2 ; th e  o u ter  p lex iform  la y e r ,  
and la y e r s  3 to  1 0 , the r a d ia l  f ib r e  layer*
Layer 2 i s  a narrow zone o f  p lex iform  network o f  
f ib r e s .  As d escr ib ed  p r e v io u s ly , i t  i s  continuous p e r i­
p h e r a lly  w ith  th e  stratum  opticum * C e n tr a lly , however, th e
f a in t ly  s ta in e d  r a d ia l f ib r e s  from th e  deeper zones are  
found to  en ter t h i s  la y e r  f r e e ly .
Layers 3 to  10 have been co n sid ered  to g e th e r , as  
sep a ra te  d i f f e r e n t ia t io n  o f  in d iv id u a l l a y e i s i s  n ot p o s s ib le .  
The/
The la y o ï’s c o n s is t  o f  both  r a d ia l  and tra n sv erse  f ib r e s*  
Both s e t s  o f  f ib r e s  show very d i s t in c t l y  in  th e deeper  
zones i . e .  la y e r s  9 and 10 , The more s u p e r f ic ia l  la y e r s
1 , e ,  la y e r s  3 t© 8 ,  however, are c h a r a c te r ise d  by th e  
p resen ce o f  r a d ia l  f ib r e s  which are very  f a in t ly  s ta in e d  
in  the p er ip h era l zo n es. Of c o u r se , o c c a s io n a l sm all 
segm ents o f  tr a n sv e r se  f ib r e s  can be seen  s c a tte r e d  here
and th e r e . Layers 9 and 10 p resen t a ls o  a few c r o s s
s e c t io n s  o f f ib r e s .
The r a d ia l  f ib r e s  g e n e r a lly  appear s in g ly  and are  
th ic k e r  c e n tr a l ly  and th in n er  p e r ip h e r a lly . C e n tr a lly  
th ey  are con tin u ou s w ith  s im ila r  f ib r e s  o f the deeper  
la y e r s ,  w h ile  p er ip h eira lly  th ey  are  found to en ter  la y e r
2 , d escr ib ed  a lrea d y .
The tra n sv erse  f ib r e s  o f  th e  deeper zon es, on th e  
o th er  hand,, a ls o  se®a to  appear s in g ly ,  D o rsa lly  th ey  
merge 'with tr a c tu s  sep tow n esen cep h alicu s pars t e c t a l i s ,  
w h ile  v e n tr a lly  tliey  do so w ith  the stratum  album c e n tr a le .
B es id es  th e se  f ib r e s ,  d escr ib ed  a lrea d y , r o s t r a l ly
and d o r sa lly  la y e r s  9 and 10 p resen t a lso  sm all bundles o f
ir r e g u la r ly  d isp o sed  f i b r e s ,  t h e  g en era l in c l in a t io n  o f  
which shows t lia t  th ey  probably merge d o r sa lly  w ith  th e  
tr a c tu s  sep to -m esen cep h a licu s para t e c t a l i s ,
Laver 1 1 : /
: ' ‘ ■ '' ' ' ' ■ ■
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Layer 11 ;
The f ib r e s  o f  t h i s  la y e r  have the same c h a r a c te r is t ic  
fe a tu r e s  and d is tr ib u t io n  as th o se  o f  la y e r s  9 and 10 
excep t th a t  the tr a n sv e r se  f i b r e s , in s te a d  o f being
p resen t s in g ly ,  appear in  sm all b u n d les. The la y e r  as a #
whole p r e se n ts  a  p lex ifo rm  appearance which probably le d  
Gragg, Evans, and Hamlyn (*54) to  name i t  "the deep p le x i -  
fo m  la y e r " , É
The r a d ia l  f ib r e s  o f  t h i s  la y e r  en ter  the deeper 
la y e r s  c e n tr a l ly  and s u p e r f ic ia l  la y e r s  p e r ip h e r a lly . The 
tra n sv erse  f ib r e s ,  on th e  o th er hand, merge c e n tr a l ly  w ith  
s im ila r  f ib r e s  o f  th e n ex t deeper la y e r , th e stratum  album 
c e n tr a le  pars s u p e r f i c i a l i s .
Layers 12 and 11:
These la y e r s ,  to o , l ik e  the p rev iou s on e, c o n s is t  o f  
both tra n sv erse  and r a d ia l  f ib r e s .  The tra n sv erse  f ib r e s  
predom inate markedly and c o n s t i tu te  th e most c h a r a c te r is t ic  
fe a tu r e  o f the la y e r s ,  . The la y e r s ,  in  th ese  p rep a ra tio n s , 
stand  out more prominently than th e o th ers  having the th ic k e s t  
m yelin ated  f ib r e s  and th e g r e a te s t  d e n s ity  o f  s ta in in g .
Of th e  two la y e r s  a g a in , th e  d en sity  o f  s ta in in g  i s  g r e a te r  
in  la y e r  12 than in  13 probably because o f th e  greater cr'&wd; 
in g  o f  f ib r e s  in  th e  form er. There i s ,  however, a g r e a te r  
crow ding/
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crow ding o f f ib r e s ,  in  g e n e r a l, in  the v e n tr a l h a lf  than  
in  th e d o rsa l h a lf  o f  th e  la y e r s , A la r g e  number o f  
c r o s s  s e c t io n s  o f  f ib r e s  are  a ls o  p resen t throughout the  
la y e r s .
The tr a n sv e r se  f ib r e s ,  as in  l i z a r d ,  appear as sm all 
segm ents o f compact b u n d les, arranged in  p a r a l le l  lam inae, 
w h ich ,r a d ia te  e x te r n a lly  a t  r ig h t  a n g les  to  the v e n tr ic u la r  
w a ll ,  D o rsa lly  the f ib r e s  d ecu ssa te  in  the p o s te r io r  
commissure r o s t r a l ly  and coramissura t e c t i  fu r th er  c a u d a lly , 
V e n tr a lly  they bend m ed ia lly  round the la t e r a l  r e c e s s , o f  
th e o p tic  v e n t r ic le  and e n ter  the tegmentum c o n s t itu t in g  
th e  d o rsa l and the v e n tr a l becto»bulbar t r a c t s .  In  th e  
tegmentum th e f ib r e s  o f  th e  d o rsa l te c to -b u lb a r  t r a c t  
e s t a b l is h  r e la t io n s  w ith  th e d if f e r e n t  te g n e n ta l neurons 
o f  th e  same s id e  in c lu d in g  th e  red  n u cleu s and u lt im a te ly  
d ecu ssa te  in  th e  médian p lan e in  th e d o rsa l tegm ental 
d ecu ssa tio n . The f ib r e s  o f t h i s  t r a c t ,  m oreover, e n te r  
th e  n u cleu s m esencephalicus l a t e r a l i s  pars d o r s a lis  ven­
t r a l l y  and m ed ia lly ; fiurther th ey  come in to  r e la t io n  w ith  
th e  v e n tr a l neurons o f th e oculom otor n u c leu s. B e s id e s , 
th ey  are a ls o  connected  w ith  th e  m edial lo n g itu d in a l bundle 
which probably in d ir e c t ly  con n ects th e o p tic  tectum  w ith  
th e  oculom otor as w e l l  as th e  tro ch le a r  n u c le i . No 
d ir e c t /
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d ir e c t  con n ection  o f  th e s e  f ib r e s  can , however, be found 
?/ith  th e  tr o o h le a r  n u c ieu e . The v e n tr a l te e to -h u lb a r  
t r a c t ,  lik ew ise »  a ls o  comes in to  r e la t io n  w ith  th e  v e n tr a l  
tegm ental neurons o f  th e  same a id e  and d ecu ssa te s  in  th e  
median p lane in  th e  v e n tr a l t e ^ e n t a l  d e c u ssa tio n . By 
th e s e  d o r sa l and v e n tr a l tegm ental d e c u ssa tio n s  th e  o p t ic  
tectum  probably comes in to  3?elàtloh w ith  th e  d if f é r e n t  
c o n tr a - la te r a l  tegm en ta l neurons as w e l l .  The v e n tr a l  
part o f  th e  la y e r s  i s  v ery  in t im a te ly  connected w ith  th e  
m egn ocellu iar  and th e  p a r v o e e llu la r  p a rts  o f  th e  n u c leu s  
is th m i and, in  f a c t ,  forms some so r t  o f  a  ca p su le  fo r  th e  
n u clear  m asses. Moat v e n t r a l ly ,  however, th e  la y e r s  
merge oaU dally w ith  th e  v e n tr a l part o f  th e  Stratum optiCum<
The r a d ia l - f ib r e s  o f  th e  la y e f s ,  on th e  o th er  hand, 
are continuous p e r ip h e r a lly  w ith  th e  s u p e r f ic ia l  la y e r s  
and c e n tr a l ly  w ith  th e  p e r iv e n tr ic u la r  network.
B esid es  th e  f ib r e s ,  described  a lrea d y , la y e r  13 
p r e se n ts  a ls o  sm all segm ents o f  ir r e g u la r ly  s c a tte r e d  
b u n d les , e s p e c ia l ly  r o s t r a l ly  and d o r s a lly . I t  appears 
from t h e ir  mode o f  d is t r ib u t io n  th a t  probably th ey  merge 
d o r s a iiy  w ith  th e  tr a o tu s  sep to-m esencep haliou s pars  
t e o t a l t s .  /
-  1 4 2  - ( a )
t e c t a i l s .
fh ca e  la y c r c  c o n s is t  o f  a network o f  f i n e  f ib r e s  th e  
d e n s ity  o f W iich i s  a l i t t l e  g r e a te r  in  la y e r  15 than in  the  
o th er . P e r ip h e r a lly  th e  network i s  continuous w ith th e  
r a d ia l  f ib r e s*  V e n tr a lly  i t  merges.' w ith % im ilar  network 
in  th e f lo o r  o f  th e v e n tr ic le  round i t s  l a t e r a l  recess*  
D o rsh lly  and r o s t r a l ly  i t  i s  con tin u ed  in  th e p o s te r io r  
commissure. F urther ca u d a lly  i t  does so ini th e  d e c u ssa tio  
t e c t i*  S t i l l  fu r th e r  ca u d a lly  i t  i s  con tin u ou s aga in  w ith u  
s lm i lw  network p f  th e  f  lo o r  o f  the v e n t r ic le .
The m esencephalic r o o ts  o f  the tr ig em in a l nerve  
appear a s  sm all bundles o f  f ib r e s  o f  Varying le n g th s  in  th e  
p er ip h era l fsone o f  la jfcr 14 a s  w e l l  as i n  th e r o o f o f  the  
v e n t r ic le  and aqueduct. They extend from th e  caudal l e v e l  
o f  th e  îX Jsterior commissure to  the l e v e l  o f  the tr o c h le a r  
n u c le u s .
T h is la y e r  does n o t  co n ta in  any f ib r e s  in  th e s e  iwe^ 
parutions*
These corrob orate  th e  o b serv a tio n s  o f  th e  ir o n -  
haem atoxylin /
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haem atoxylin  p rep a ra tio n s w ith  th e  fo llo w in g  a lt e r a t io n s :
( i )  The r a d ia l  f ib r e s  o f  la y e r s  3 to  10 and p le x i­
form network o f  la y e r s  2 ,  14 , and 15 are more 
d i s t in c t  and numerous in  th ese  p rep a ra tio n s .
Thus i t  i s  c le a r  th a t  in  th e se  la y e r s  th ere  i s  
a marked predominance o f  th e  non-m yelinated  oVar* 
th e  m yelin ated  f i b r e s ,
( i i )  The c o n t in u ity  o f  the r a d ia l  f ib r e s  o f  la y e r s  3 
to  10 w ith  th e network o f la y e r  2 i s  fu r th e r  
q u ite  e v id e n t,
I I ,  Developm ent!
The fo llo w in g  ta b le  shows the th ic k n e ss  i n / i  o f  
d if f e r e n t  la y e r s  o f th e o p t ic  tectum in  Q allU s doraesticua 
a t  d if fe r e n t  ages a t  th e l e v e l  o f  th e  oculom otor n u cleu s  
as e v id e n t from th e p r o je c t io n  drawings:
A ge/
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I t  I s  ev id en t from th e  ta b le  th a t a s  eige advances 
th e  growth i s  more marked in  the r e c e p t iv e  than in  the  
d isch arge  zones o f th e  o p t ic  tectum . I t  i s  g r e a te s t  
in  th e  stratum  opticum , l e s s  in  th e stratum  fibrosum  e t  
griseum  s u p e r f io ia le ,  and s t i l l  l e s s  in  th e  o th er la y e r s  
(Fig* 3 2 ) , In  t h i s  p ro cess  o f  growth, however, th e s i z e  
o f  th e  c e l l s  and n u c le i  does nob change* For example th e  
la r g e  s t e l l a t e  c e l l s  o f  th e  stratum  griseum  c e n tr a le  
r e ta in  a diam eter o f  about kOp. a t  a l l  ages* This in ­
cr e a se  i s ,  th e r e fo r e , in  th e  in t e r c e l lu la r  substance  
which has been termed "the in te g r a t io n  organ" by Bauer,
G arbol-fuchsin  p rep a ra tio n s*
No ap p reciab le  change i s  n o t ic e d  in  any la y e r  
between 1 day o ld  and a d u lt  age except th a t  th ere  i s  some 
in c r e a se  o f  th e in t e r c e l lu la r  spaces as growth p ro g resses  
(F ig s , 35 , 27)* This i s  more c le a r ly  e v id e n t in  the  
stratum  griseum  c e n tr a le  ( la y e r  11) where th e  c e l l s  are  
more c l o s e l y  crowded in  1 day o ld  c h ic k , but are separated  
by w e ll  spaced in te r v a ls  in  the a d u lt age. As a lready  
s ta te d , the s i z e  o f the c e l l s 'a n d  n u c le i ,  however, does not 
change as age advances. T h is i s  a lso  proved by th e f a c t  
th a t  in  both 1 day o ld  and ad u lt age the la r g e  s t e l l a t e  
c e l l s /
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c e l l s  o f  th e  etretum  griseum  c e n tr a le  measure about 40 u  
In diam eter (F igs*  88» 8 4 )«
Iron-haeroatoiy lln  p rep aration s (F ig s .  S9, 36) 
% e lln a t lo n  o f  f ib r e s ,  a s  In d io a te t by th e  s ta in in g  o f  
th e  neu rok eratin  d erived  from th e  m yelin  sh ea th s , g ra d u a lly  
In crea ses  a s  age advanees. T h is i s  ev id en t from ta b le  7 
where th e  depth o f  s ta in in g  o f  th e  f ib r e s  o f  d if f e r e n t  la y e r s  
o f  th e  o p t ic  tectum  in  r e s p e c t  to  th e age has been in d ic a te d .  
I t  la  con sid ered  t h a t ,  a lthough  a l l  th e  m yelinated  f ib r e s  
may not have been s ta in e d , th e  m yelin  sh ea th s were rendered  
v i s i b l e  a t a c e r ta in  s ta g e  o f  t h e ir  developm ent, and th a t  
th e  order o f  t h i s  developm ent la  th ereb y  shown In th e  t a b le .
Layer 1 ;
A v ery  marked change i s  observed In t h i s  la y e r  during  
th e  period o f  growth a f te r  h a tch in g . The s ta in in g  o f  
m yelin  I s  v ery  f a ih t  during th e f i r s t  few  d a y s . From th e  
7th  day opward I t  in c r e a se s  In depth . I t  i s  f i r s t  év id en t  
where th e  f ib r e s  o f  th e  o p t ic  t r a c t  en ter  th e  o p t ic  lob e  
and su b seq u en tly  spreads throughout th e  la y e r .  The la y e r  
i s  much th ic k e r  In a d u lt age than In th e  1 day o ld  chick*
Layers a to  10 t /
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L a y e ra g t o  1 0 *
L a y e r  s  d o e s  n o t  show  an y  r , s t a i n i n g  o f  t h é  f i b r e s
I n  t h e  f i r s t  o r  s u b s é q u e n t  fe w  d a y s  a f t e r  h a t c h i n g .  On
t h e  SO th d a y  a f t e r  h a t e h in g  t h e  s t a i n i n g  i s  v e r y  f a i n t *  
b u t  beoom as d i s t i n c t  i n  t h e  a d u l t  fo rm .
The f i b r e s  o f  l a y e r s  3  t o  1 0 , e s p e c i a l l y  o f  l a y e r  9
and 1 0 , s t a i n  v e r y  f a i n t l y  i n  t h e  f i r s t  fe w  d a y s  a f t e r
h a t c h i n g .  The d e p th  o f  s t a i n i n g  I n c r e a s e s  a s  ag e
a d v a n c e s • The f i b r e s  becom e d i s t i n c t l y  s t a i n e d  f ro m  t h e
7 t h  t o  9 th  d a y  onw ard  a f t e r  h a t c h i n g .  T hey show v e r y  
c l e a r l y  i n  t h e  a d u l t  a g e .
L a y e r  1 1 :
I n  t h e  f i r s t  fe w  d a y s  a f t e r  h a t c h in g  t h e  f i b r e s  
s t a i n  v e r y  f a i n t l y .  The d e n s i t y  o f  s t a i n i n g  i n c r e a s e s  
a s  a g e  a d v a n c e s . From  t h e  7 th  d a y  onw ard a f t e r  h a tc h in g  
t h e  f i b r e s  show v e r y  c l e a r l y  t i l l  t h e  a d u l t  a g e  i s  r e a c h e d  
w hen th e y  a p p e a r  m ost d i s t i n c t .
L a y e r s ’.IS i'.and -1 3 ; ■
The f i b r e s  o f  t h e s e  l a y e r s , i n  c o n t r a s t  t o  a l l  t h e  
o t h e r  l a y e r s  o f  t h e  o p t i c  t e c tu m , s t a i n  v e r y  d i s t i n c t l y  
e v e n  fro m  t h e  f i r s t  d a y  a f t e r  h a tc h in g  ( y i g . 3 6 ) .  T h e se  
l a y e r s  /
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l a y e r s  sh o w  t h u s  t h e  e a r l i e s t  j a ÿ e l i n a t i o n »  T h e  i n t e n s i t y  
o f  s t a i n i n g  i n c r e a s e s  a s  a g e  a d v a n c e s  a n d  b e o o m e s  t h e  
g r e a t e s t  i n  t h e  a d u l t  a g e .
L a y e r s  1 4  a n d  1 5 t
T h é  f i b r e s  i n  t h e s e  l a y e r s  d o  n o t  sh o w  Up t o  1 8 t h  
d a y  a f t e r  h a t c h i n g .  On t h e  S O th  d a y  t h e y  s t a i n  v e r y  
f a i n t l y .  T h e  d e n s i t y  o f  s t a i n i n g  i n c r e a s e s  g r a d u a l l y  
w i t h  a g e ,  e n d  i n  t h e  a d u l t  a g e  b e c o ia e s  m o s t  d i s t i n c t .
A t a l l  a g e s ,  h o w v e r ,  t h e  d e n s i t y  o f  s t a i n i n g  i s  l e s s  
t h a n  t h a t  o f  t h e  s t r a t u m  a lb u m  c e n t r a l e .
T h e  f i b r e s  o f  t h e  p o s t e r i o r  e w m i s a u r e , c o ta m is s u ra  
t e c t i , t r a c t U s  a e p t o * * e a e n c e p h a i i c u 8  t e c t i  a n d  m e s e n o e n h a l io  
r o o t s  o f  t h e  t r i g e m i n a l  n e r v e ' Show  ■ d i s t i n c t  m y e l i n a t  i o n  
f r o m  t h e  v e r y  f i r s t  d a y  a f t e r  h a t c h i n g .  T h e  d e p t h  o f  
s t a i n i n g  o f  t h e s e  f i b r e s ,  h o w e v e r ,  i n e r e a s e s  w i t h  a g e .
a i l v e r  p r e p a r a t i o n s
T h e  /
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The f ib r e s  in  a l l  th e  la y e r s  a t  a l l  ages im pregnate 
v ery  a i s t i n e t l y  w ith  s i lv e r *  For a few  aeye a f t e r  
h atch in g  th e  p rop orticn  o f  aen*m yelittated f ib r e s  and o f  
f ib r e s  to o  th in ly  m yelinated  to  s t a in  w ith  Iron haem àtorylin  
i s  much g r e a te r  than th a t  o f  th e  d e f in i t e ly  m yelinated  
f ib r e s ,  which g ra d u a lly  re p la c e  th e  former as age advances. 
F urther, th ere  i s  a d i s t in c t  in cr ea se  o f  f ib r e s  in  th e  
stratum  opticum  a s developm ent p ro g resses  a f t e r  h a tch in g .
i l■-Ï
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I# ; M u lt  a tm c tu r e
I t  l i e s  in  th e  f lo o r  o f  th e  o p t ic  v e n t r ic le  ( F ig .S3) 
throughout i t s  r o s tr o -o a u d a l e x te n t and has been so  c a l le d  
by ATlens Sappers (» S 1 ). W allenberg (*93)* however, 
named i t  "ganglion  la t e r a ls " .  The author cannot understand  
why i t  has been c a l le d  by th e  p rev iou s workers "the homo*, 
logu e  o f  th e  to ru s  se m ic ir c u la r is"  o f  th e  o th er  submammalien 
form s, though i t  has th e  same p o s it io n  and oonneacions «
I t  appears a t  th e  caudal part o f  th e  p o s te r io r  commlss* 
ure /
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u re  im m ediately r o s tr a l  to  th e  oculomotor n u c le u s , and 
extends ca u d a lly  up to  th e l e v e l  o f  th e  tr o c h le a r  
n u c leu s . At th e  l e v e l  where i t  i s  w e l l  formed i t  
p resen ts  an oVal shape in  tra n sv erse  s e c t io n  w ith  th e  
lon g  a x is  d ir e c te d  v e n tr a lly  and la t e r a l ly  (F ig s ,  2Ô,
30 ) è U n lik e  th e fr o g  and l i z a r d ,  i t  occu p ies a more 
la t e r a l  p o s it io n  and does not approach th e  median p lan e  
to  Undergo fu s io n  w ith  i t s  f e l lo w  o f  th e  o p p o site  sid e*  
Through i t s  e n t ir e  ro stro x ca u d a l e x te n t  i t  l i e s  under 
cover  o f th e  o p tic  tectum .
Garbol fu c h s in  p rep aration s (F ig . 3 7 ) .
The c e l l s  and n u c le i are s c a tte r e d  very  d i f f u s e ly .
The c e l l s  c o n s is t  c h ie f ly  o f th e  s t e l l a t e  ty p e  » sm all 
and large* The la r g e  s t e l l a t e  c e l l s  a re  more numerous 
in  th e  c w t r a l  zone o f  th e n u clear  mass and sep arated  
from one another by w e l l  spaced in terv a ].s  as in  the  
stratum  griseum  c e n tr a le  o f  th e  o p t ic  tectum , A few  
fu siform  and pyram idal c e l l s  are a ls o  s c a tte r e d  h ere and 
th e r e . B esid es  th e se  c e l l s ,  a la r g e  number o f sm all 
round and o va l n u c le i w ith ou t any apparent cytoplasm, as' seen hi 
th e  o p tic  tectum , are a ls o  p resen t throughout # ie  nuclear  
mass*
D o r sa lly /
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D o rsa lly  and l a t e r a l l y  i t  merges w ith  th e stratum  
griseum p e r iv e n tr ic u la r e  o f  th e  f lo o r  o f  th e  o p tic  ven­
t r i c l e  and i s  sep arated  from th e  ependymal l in in g  o f  th e  
v e n tr ic le  by th e r e la t iv e ly  clear, zone o f stratum  f ib r o #  
sum p er i v e n tr ic u la r  e . I)orso*>medially i t  merges .with th e
c e l l s  o f th e  tegientum , V e n tr o - la te r a lly  i t  i s  con­
tin u ou s witdi the stratum  griseum  p e r iv e n tr ic u la r e  o f  th e  
o p tic  tectum , V en tro-m ed ia lly  and v e n tr a lly  i t  i s  
separated  from th e  tegm ental neurons by a r e l a t iv e ly  c le a r  
zone, w hich, in  th e iron ihaem atoX ylin  p rep a ra tio n s , i s  
occupied  by th e  te c to -b u lb a r  f ib r e s  (Pig* 3 0 ) .
More c a u d a lly , however, i t  i s  coh tin u ou s w ith  the  
stratum  griseum  p e r iv e n tr ic u la r e  o f th e  o p t ic  tectum  
both d o r s a lly  and v e n tr o - la to r a l ly  r  ound th e m argins o f  
the o p tic  v e n t r ic le ,
Iron^haem atoXvlln n reu aration s (P ig s ,  30*, 3 1 ) ,
I t  c o n s is t s  o f  a network o f  m yelinated  f ib r e s  the  
d e n s ity  o f  w hich i s  g r e a te r  m ed ia lly  and v e n tr a l ly ,  
L a te r a lly  th e network i s  con tin u ou s w ith  th a t  o f  th e  
p e r iv e n tr ic u la r  la y e r s  o f th e  f lo o r  o f th e  o p t ic  ven­
t r i c l e  as w e l l  as o f  th e  o p t ic  tectum ,
D orso-m ed ia lly  and r o s t r a l ly  i t  i s  con tin u ou s w ith
t h e /
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th e  p e r i v e n t r i c u l a r  la y e r s  o f  th e  tegmentum; f u r t h e r  
c a u d a l ly ,  how ever, i t  i s  n o t  o n ly  c o n tin u o u s  w ith  t h a t  
o f  th e  tegm entum , b u t a l s o  w ith  i t s  f e l lo w  o f th e  o p p o s ite  
s id e  th ro u g h  th e  d e c u s s a t io  t e c t i .  F ib r e s  o f th e  t e c to -  
b u lb a r  t r a c t  a r e  seen  to  e n te r  t h i s  sone v e n t r a l l y ,  
V e n tra l ly  and  ventro«#m edially  i t  i s  f u r t h e r  co n n ec ted  by 
r a d i a l  f i b r e s  w ith  th o s e  tixe tegmentum; f u r t h e r  c a u d a l ly  
i t  i s  co n n ec ted  w ith  th e  f i b r e s  o f  th e  l a t e r a l  lem niscus#  
C au d a lly  th e  f i b r e  b u n d le s  from  i t s  ventro^-m edial 
a s p e c t  a re  c o n tin u e d  in to  th e  v e n t r a l  t e c to - b u lb a r  t r a c t .
S i l v e r  p r e p a r a t io n s .
T hese c o r ro b o ra te  th e  f in d in g s  o f th e  iro n -h a e m a to x y lin  
p r e p a ra t io n s  w ith  th e  d i f f e r e n c e  t h a t  th e  p le x ifo rm  netw ork 
o f  f i b r e s  and th e  f i b r e  b u n d le s  show more d i s t i n c t l y #
II*  D evelopm ent.
C a rb o l-fu c h a in  p r e p a r a t io n s *
The c e l l s  a r e  more c lo s e ly  crowded i n  1 day o ld  (F ig . 
3â) th a n  in  a d u l t  age w here th e y  a re  more d i f f u s e  w ith  
d e f i n i t e  in c r e a s e  o f  th e  i n t e r c e l l u l a r  sp aces  (F ig . 3 7 ) .
T he/
15/, T
The s i z e  o f th e  c e l l s j however, does not in c r e a se  w ith  
in c r e a s in g  a g e , but remains the same a t  a l l  a g es . This 
i s  a lso  e v id e n t from th e f a c t  th a t  some o f  th e la r g e  
s t e l l a t e  c e l l s  measure about kOjp. in  diam eter a t  a l l  a g e s .
Thus, as age advances, th ere  i s  an in c r e a se  o f  th e  in t e r -, ;
c e l lu la r  m a te r ia l which Bauer termed "the in te g r a t io n  
organ".
Iro n -h a g n a to x v lin  p rep a ra tio n s .
From t a b le  Ô i t  i s  e v id e n t th a t  rayelination  o f  f ib r e s  
in c r e a s e s  as age advances and reach es i t s  maximum in  th e  
a d u lt  age. In th e  f i r s t  few  days a f t e r  h atch in g  th e  
f ib r e s  are s ta in e d  very f a in t l y .  The s ta in in g  o f  f ib r e s  
i s  d i s t in c t  on th e 7 th .d a y  and g ra d u a lly  in c r e a se s  w ith  
in c r e a s in g  age.
S i lv e r  p rep a ra tio n s.
At a l l  ages th e  f ib r e s  show very d i s t in c t ly  and to  a  
g r e a te r  e x te n t  than in  th e  iron-h aem atoxy lin  p rep a ra tio n s . 
There i s  a ls o  a g en era l in c r e a se  o f f ib r e s  as age pro­
g r e s s e s .  I t  i s  thus e v id e n t th a t the amount o f  non­
m yelin ated  f ib r e s  i s  much g r e a te r  in  th e  e a r l ie r  a g es .
They become more and more m yelinated  as age in c r e a se s .
. ' REVIEW OF TIIE OBSERVATIONS /
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m r m i  o f  Tim oBasRVAgiONs
À» Maeroaoopio Obaegyatlo n a  
I ,  M u lt  .S tru c tu re , ■
(a ) The o p t ie  io h e s  in  b ir d s  (O allus domeatibba) are  
▼eiy w e l l  d e te lb p éb . T h is ià  b le a r ly  ev id en t in  
th e  photographe.
(b) Of th e  th r e e  main p a r ts  o f  th e  b r a in , th e  o p t ic  lob e  
la  th e  a m a lle a t , th e  oerebrum th e  la r g e s t ,  and th e  
cerebellum  in term ed ia te  in  s i z e  between th e  two.
(o) U nlike th e  r e s t  o f  th e  submammhla each lo b e  i s  p laced  
oh th e  a id e  o f  th e  brain -atem  being  p a r t ia l ly  over­
lapped by th e  oerebrum and th e  cereb ellu m , which over­
la p  each o th er  t o  a c e r ta in  e x te n t  in  th e  '% dlen p lane  
d o r s a l l y *
(d) Bach lo b e  i s  vdxite in  co lou r b ein g  covered by th e  
f ib r e s  o f  th e  m arginal o p t ic  t r a c t  and i s  e n c ir c le d  
by th e  su lcu s  l im ita n s  o p t lc l  which dem arcates i t  
from th e  surrounding parts*
( a )  /
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( e )  Bach lo b e , l i k e  o th er  aubmammals* co n ta in s  a c a v i ty ,  
th e  o p tic  v e n t r ic le ,  which dem arcates th e lob e  in to  
a r o o f ,  the o p t ic  tectum , and a convex f l o o r , which  
merges w ith  th e  tegmentum.
The o p t ic  tectum  i s  concerned w ith  v is io n  and i s  
homologous w ith  th e  mammalian su p er io r  c o l l i c u lu s .
The f lo o r  c o n ta in s  th e  nucleus m esencephalicus  
l a t e r a l i s  pars d o r s a l i s ,  a s tr u c tu r e  which i s  
homologous w ith  th e  to ru s  se m ic ir c u la r ia  o f the o th er  
submammals and in f e r io r  c o l l i c u lu s  in  mammals, and i s  
au d itory  in - fu n c t io n ,
( f )  The o p tic  V e n tr ic le  i s  s l i t  l i k e  and i s  th e l a t e r a l  
ex ten sio n  o f  th e  aqueduct. I t s  l a t e r a l  r e c e s s  does  
n ot in d ic a te  th e  p o s it io n  o f  th e  su lc u s  l im ita n s .
(g ) As in  the fr o g  and th e l iz a r d  th e  o p t ic  v e n t r ic le  does 
n o t extend  to  th e  caudal l im it  o f  th e  o p tic  tectUm,
(h) The n w le u s  m esencephalicus l a t e r a l i s  pars d o f e a l i s , 
con ta in ed  in  th e  f lo o r  o f  the v e n t r ic le ,  does not 
approach th e  median p lan e to  undergo fu s io n  w ith  i t s  
f e l lo w  o f th e o p p o s ite  s id e  as i t  does in  th e  fr o g  
and l iz a r d ,
I I ,  Devslz^m ent.
(a ) Weight o f  the b ra in  d im in ish es remarkably in  r e la t io n  
t o /
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to  the w eigh t o f  th e  body during the p er iod  o f  
development a f t e r  h a tch in g .
(b) The o p tic  lo b e  d im in ish es in  le n g th  in  r e s p e c t  to
th a t  o f  th e b ra in  and body as a whole as age advances 
subsequent to  h a tch in g .
B. M icroscopic O bservations -  O ptic tectum  
Ii! A dult S tr u c tu r e .
(a ) The o p t ic  tectum  in  t h i s  form c o n s is t s  o f  16 la y e r s  
which have been named from w ith ou t inward in  accordance  
w ith  Huber and C rosby's o b serv a tio n s  on th e r e p t i l ia n  
t e c t i  C 33),«
(b) T h is  la m in a tio n  o f . th e  o p t ic  te c tu m  i s  v e ry  d i s t i n c t  
Sind h as  a t t a i n e d  th e  maximum developm ent in  t h i s  fo rm ,
(c )  The p e r iv e h tr ic u la r  la y e r s  are markedly reduced and th e  
r e c e p t iv e  zone ( i . e .  la y e r s  1 to  IQ) c o n s t i tu te s  the  
g r e a te s t  th ic k n e ss  o f  the o p tic  tectum*
( d) G y to -a r c h itè c tu r e .
( i )  The c e l l s  o f  the o p tic  tectum  c o n s is t  o f  th e  
s t e l l a t e ,  fu s ifo r m , and pyram idal ty p e s ,
( i i )  The sm all s t e l l a t e  c e l l s ,  m easuring about 2Q|u in  
d iam eter, c o n s t i t u t e  by fa r  th e la r g e s t  number 
and are p r e se n t in  alm ost a l l  th e la y e r s ,
( i l l )  Thu la r g e  s t e l l a t e  c e l l s ,  about AQp in  diam eter  
approxim ately , /
i
./là
approxim ately , form th e  éh a ra O te r is tiô  fe a tu r e  
o f  th e  stratum  grissum  o e n tr a la  ( la y e #  1 1 ) .
( iv )  The pyram idal o e l l s  are found p a r t ic u la r ly  in  
la y e r s  3 and ? .
(v) The fu sifo rm  o e l l s  ere  p resen t in  alm ost a l l  
th e  le y é e s .
(V i) U n lik e  th é  o th er  submemtaals, f i s h ,  fr«%, and
l iz a r d ,  th e  p e r iV e n tr ic u lé r  la y e r s ,  in  b ir d , AIi ’"'‘r
are markedly reduced and co n ta in  v ery  few  c e l l s .
( v i i )  The m esencephalic neurons o f  th e  tr ig em in a l
nerve appear a s  la r g e  is o la t e d  b e l l s  o f  vary in g  
shapes -  round, o r e i ,  p ir ifo rm  and r e c ta n g u la r , 
and co n ta in  m u lt ip le  N ia s l granules*
They are d is tr ib u te d  in  th e  form o f  a  chain  
in  th e  r o o f  o f  th e  v e n t r ic le  and th e  agueduct, 
but are diffusely sc a tte r e d  in  th e  p er ip h era l 
i  One /
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zone  o f  th e  s tra fu ra  g riseim i p e r iv e n t r i c u l a r e  
( la y e r  14)» e s p e c ia l ly  in  i t s  d o r s a l  p a r t#
They ex ten d  from  th e  l e v e l  o f  th e  p o s t e r i o r  
com m issure r o s t r a l l y  to  t h a t  o f th e  t r o c h l e a r  
n u c le u s  c a u d a lly #
T h e ir  n m b e r  g ra d u a lly  d e c l in e s  c a u d a l ly .
( v i i i )  The aubcom m issural o rgan  a p p e a rs  as  an
a g r é g a t i o n  o f  th e  ependym al c e l l s  i n  th e  ro o f  
o f  th e  v e n t r i c l e  j u s t  deep to  th e  p o s te r io r  
com m issure.
( e) P ib ro # a rc h lte c c u re #
( i )  The f i b r e s  o f  th e  m a rg in a l o p t ic  t r a c t  re a c h in g  
th e  o p t ic  lo b e  v e n t r a l ly  and r o s t r a l l y  a t  th e  
s u lc u s  l im i ta n s  o p t i c i  d iv id e  in to  th e  m e d ia l 
and l a t e r a l  m a rg in a l t r a c t s  w hich sweep a lo n g  
th e  s u r f a c e  o f  th e  o p tic  lo b e  i n  a  r o s t r e *  
c a u d a l d i r e c t io n #  On t h e i r  way th e y  bend i n ­
w ard to  e n te r  th e  s u b ja c e n t la y e rs#
The l a t e r a l  m a rg in a l t r a c t  e x ten d s  th ro u g h ­
o u t th e  r o s t r o - o a u d a l  e x te n t  o f  th e  o p tic  
tec tu m . The m ed ia l m a rg in a l t r a c t ,  on th e  con­
t r a r y ,  g r a d u a l ly  th in s  o u t c a u d a l ly .
The f i b r e s  o f  tl ie  l a t e r a l  m a rg in a l t r a c t  
p ro b a b ly /
•  X6l —
probably en ter  fu r th er  la y e r s  9 , 10 , and 11 
from t h e ir  v e n tr a l a s p e c t ,
(11) % e r a d ia l  f ib r e s  tr a v e r se  th e  d i f f e r e n t  
la y e r s  o f  th e  o p t ic  tectum ,
( i l l )  The tr a n sv e r se  f ib r e s  o f  la y e r s  Is and IS  
(stra tu m  album o e n tr a la 'p a r s  s U p e r f lo la i ls  
and stratum  album c e n tr a le  pars profundum) 
d ecu ssa te  d o r s a lly  in  th e  p o s te r io r  
commissure and th e  oottmtissUra t e c t i*
V e n tr a lly  th ey  c o n s t itu te  th e  d o r sa l  
end v e n tr a l  te c to -b u lb a r  t r a c t s ,  fly th e s e  
t r a c t s  th e y  come in to  r e la t io n  w ith  tb e  
d if f e r e n t  tegm ental neurons o f  th e  o p p o site  
s id e  a f t e r  daCUsSatlnd in  th e  d o r sa l and 
ven trU l tC gW U tal d e c u ssa tio n s  r e s p e c t iv e ly .  
B e s id e s , th ey  Çomé in to  d ir e c t  r e la t io n  w ith  
th e  n u cleu s m esencephalicus l a t e r a l i s  pars 
d c r s a l ia  and V en tra l p<U^ t o f  th e  oculam ctor  
nucleus o f  th e  same s id e .
Furth# /
Further th ey  are oonueoted v /ith  th e  m edial 
lo n g itu d in a l fa s o le u lu s  through which probably  
th e y  are in d ir e c t ly  r e la te d  w ith  th e  o cu lo ­
motor and tr o c h le a r  n u c le i»
Through th e s e  f ib r e s  th e  o p t ic  tectum  i s  
a ls o  very  in t im a te ly  connected w ith  th e  homo- 
l a t e r a l  n u cleu s isthm i»
( iv )  The f in e  p lex ifo rm  network o f  th e  p e r iv e n tr i­
c u la r  la y e r s  i s  connected by commissura t e c t i  
w ith  I t s  f e l lo iv  o f  th e  o p p o s ite  s id e  end i s  
a ls o  continuous w ith  a s im ila r  network o f  th e  
f lo o r  o f  th e  v e n t r ic le .
I I .  Developm ent.
(a) O y to -a r c h lte c tu r e .
(1) A ll  th e  la y e r s  o f  th e  o p t ic  tectum  p a r t ic ip a te  
t o  a c e r ta in  e x te n t  in  th e  p ro cess  o f  growth  
and developm ent as age advances* but th e  
s u p e r f ic ia l  so n s  ( la y w s  1 to  10} grows more 
markedly than th e  deeper zo n e , which shows 
l i t t l e  ^ o w th .
(11) m  t h i s  p ro cess  o f  development th e  s i z e  o f  th e  
c e l l s ,  however, does n ot in crea se*  I t  i s  
e s p e c ia l ly  e v id e n t th a t th e  s i t e  o f  th e  
la r g e  /
:à!
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la r g e  s t e l l a t e  s e l l s  in  th e  stratum  griseum  
c e n tr a le  ( la y e r  11) rem ains imchanged as  
developm ent p ro g resses  w ith  advancing âge  
and i s  about 40 U in  th e  one day o ld  ohlok  
and a t  a d u lt  age ,
( i l l )  The c e l l s  are more erowded in  th e  one day
o ld  ch ic k  than in  th e  a d u lt , and th e  in c r e a se  
' in ^ o w t h  o f  th e  o p t ic  tectum  i s  due to  an 
In crease  in  th e  in t e r c e l lu la r  m a te r ia l,  
id iic h , in  mammals, has been termed by  
Bauer (*83) "the in te g r a t io n  organ",
(b) F ib r o -a r c h ite c tu r e ,
As shown by Table 7 m y e lin a tio n  has begun in  a l l  
th e  la y e r s  o f  th e  o p t ic  tectum  excep t perhaps in  
l a y ^ s  B ,  14 and 15 even on th e  f i r s t  day a f t e r  
hatching» The depth  o f  s ta in in g  o f  th e  sh ea th s  
in  iro n  haem atoxylin  p rep aration s g ra d u a lly  
in c r e a se s  as age advances, and i s  always g r e a te s t  
in  th e  stratum  album c e n tr a le .
An exam ination  o f  th e  s i lV é r  p rep ara tion s  
in d ic a te s  th a t  th e r e  i s  an In crea se  in  th e  t o t a l  
number o f  th e  f ib r e s  o f  th e  opticum  tectum  as  
age advances, and th a t  t h i s  in c r e a se  i s  most 
marked in  th e  stratum  opticum . Q u a n tita tiv e  
e s t im a tio n s  have, hOwevtr , n o t been made,
0 .  M icroscop ic O b servation s /
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0* Mlogoaooplo 0t>è<ÉTatl6iia *  £fti«ieus m eaenoephallôus
l a t e r a l i s  p ars d o r sa lis»
I* M u lt  st3imôtura«
(a ) I t  ooou p ies th s  f lo o r  o f  th e  o p tio  r s j i t r io le  through-* 
out i t s  ro stro»oau d a l e x ta n t and l i e s  under cover  
o f  th e  O ptio tectum ,
m /  §
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(b ) I t  ojctenda -from- the caudal p ee lo n  o f-- the' po'step lor  
comraiseur® p o s tr a l ly  to  the, tr o c h le a r  n u cleu s  
caudally»
(c )  U nlike th e  fr o g  and th e I ts a r d i i t  oooupies a raore 
l a t e r a l  p o s it io n  and does n o t approach th e  m iddle  
l i n e  to  undergo fu s io n  w ith  i t s  f e l lo w  of th e  
o p p o site  side*
(d ) I t  has been s a id  to  be homologoue w ith  the submajamalian 
toru s B oialcirqularie'î ■ but s tr u c tu r a lly  - i t  r e s e t t l e s  
more . t iie  mammalian I n fe r io r  o o l l ic u lu s  and c o n s is t s  
Of an-.oval n u c lea r  mass and a p er ip h era l ca p su la r  
son e ,
( o )  Q y to * * arc ):îltéc tu re»
. (i);,. The n u c le a r  mass c o n s i s t a -c h ie f  l y  o f  s t e l l a t e  
c e l l s ,  sm all and la r g e . The la r g e  s t e l l a t e  
c o l l s  predom inate in  th e c e n tr a l  area o f  the  
n u claar  mass and a re  l ik e  th o se  o f  th e  stratum  
griaeuiri c è n tr a le  o f  th e  o p tic  tectum .
B e s id e s ( a  few  pyramidal smd fu sifo rm  
c e l l s  are a ls o  p r e se n t .
The n # : le a r  mass la  con tin u ou s d o r s a lly  
and v e n tr a lly  vfith  the stratum  griseum  p^ri-» 
ventrlcu l^ iro  o f  th e  o p tic  tectum . Dor s a l ly  i t
3L66 • -
i s  obntinuoua w ith  th e  p e r iv e n tr lo u la r  
grey  o f  th e  tegmentum*
( f )  r ib r o -a r o h ite o tu r e #
( i )  The c e n tr a l nuoiear mass c o n s is t s  o f  a 
p lex iform  network o f  f ib r e s  th e  d e n s ity  
o f  # t ic h  i s  a  l i t t l e  g r e a te r  v e n tr a l ly  
and m ed ia lly*
The p er ip h era l eap gu lsr  «one i s  
Occupied by th e  f ib r e s  o f  th e  d if f e r e n t  
f ib r e  t r a c t s  ¥/faich are r e la te d  to  t h i s  
n u o leer  m ass.
( l i )  The hetwbfh i s  oohbihuous w ith  th a t  o f  
th e  p e r ife n tr io u le r  la y e r s  o f  th e  f lo o r  
o f  th e  t e h t r i c l e  and i s  connected  w ith  
th e  o p t ic  tectum  through th e  d o rsa l  
te c to -b u lb a r  t r a c t  and th e  p e r iv e n tr ic u la r  
network o f  th e  l a t t e r .
I t  i s  oontihuous a ls o  w ith  a s im ila r  
network Of th e  tegmentum and d ecu ssa te s  
in  th e  oonm issura t e c t i .  B e s id e s , i t  i s  
in t im a te ly  connected w ith  th e  n u cleu s  
is th m i and th e  la t e r a l  lem niscus*
II* Development /
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I I .  Development
(a) G yte-arohiteottnpe.
( i )  The o e l l s  are more Crowded in  th e  1 day 
o ld  ch ick  than in  th e  ad u lt age where 
th e y  are iw re d if f u s e  w ith  in o r e a ss  o f  
th e  in t e r o e l lu la r  sp a c e s .
( i i )  The s i z e  o f  th e  oells<k«6 not ohange in  
th e  p rocess o f  development as age 
p r o g r e sse s . For example th e  la r g e
I
s t e l l a t e  c e l l s  measure about 40 ^  in  
diam eter in  both th e  1 day o ld  and in  
a d u lt age .
( i l l )  ThérCîiis an in crea se  o f  th e  in t e r c e l lu la r  
m a ter ia l a s  growth proceeds and t h i s  i s  
"the in te g r a t io n  organ" o f  Bauer*
(b) F ib r o -a r c h ite o tu r e  /
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(b) F ib r o -a r o b ite c tu r e .
( i )  In th e  f i r s t  few  days a f t e r  hatch in g
th e  f ib r e s  p resen t Very l i t t l e  jn y e lin a tio n . 
The f ib r e s  appear to  show c le a r ly  from  
th e  7th  day onward a f t e r  h a tch in g .
I t  i s  e v id e n t  from th e  ta b le  7 th a t  th e  
d e n s ity  o f  the m yelin atlon  In crea ses  as  
age advances and becomes maximum in  th e  
a d u lt a g e .
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C lass -  Mammalia.
S u b -c la ss  -  B utheria .
Order -  R odentia.
su b-ord er -  S im p lic id en ta ta .
S e c tio n  -  Myomorpha.
S p ec ie s  -  Mus nor,yegicuaa lb in u s ( a lb in o  r a t ) . Age -  A d u lt.
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MBASÜRBMSNTS.
1 , ( i )  Length o f  r a t  -  3 9 .0  cm, 
( i i )  « " b ra in  -  3 .0  cm.
I I .  ( i )  Weight o f r a t  -  255.0  gm. 
( i i )  '* « b ra in  -  2 .0 2  @n.
I I I .  Superior c o l l i c u lu a î
( i )  A n te ro -p o ster io r  -  3 .0  mm.
( i i )  T ransverse -  3 .0  mm.
IV. I n fe r io r  o o l l i c u lu s ;
( i )  A n te ro -p o ster io r  -  2 .0  ram.
( i i )  T ransverse -  3 .0  mm*
( i i i )  S u p e r o -in fe r io r  -  4 .0  ram.
V. Cerebrum:
( i )  A n te ro -p o ster io r  -  15 .0  mm,
( i i )  Trsm sverse -  7 .0  ram.
( i i i )  s u p e r o - in fe r io r  -  12 ,0  mm.
VI. Cerebellum :
( i )  A n te ro -p o ster io r  & 8 ,0  ram.
( i i )  T ransverse -  1 3 .0  mm.
MAGROSCOPIC OBSERVATIONS. 
THE TBCTUM.
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-  171 -
The tectum  i s  th a t  part o f  th e m idbrain which l i e s  
d o r sa l to  a tra n sv erse  p lane p a ssin g  through the su lcu s  
l im ita n s  o f th e  aqueduct and extends from the p o s te r io r  
commissure r o s t r a l ly  to  th e  emergence o f  tr o ch le a r  nerve  
ca u d a lly .
I t  c o n s is t s  o f  a su p er io r  and an in f e r io r  p a ir  o f  
rounded e le v a t io n s  sep arated  from one another by a  
c r u c ia te  s u lc u s . Bach p a ir  i s  very sym m etrica lly  
developed* The a n te r io r  e le v a t io n s  are c a l le d  th e  an­
t e r io r ,  or  su p erior c o l l i c u l l . w h ile  th e p o s te r io r  are  
known as th e  p o s te r io r , or in f e r io r  c o l l i c u l i  (Pig* 3 9 ) .  
According to  the B.K. term inology they  are known in  the  
human b ra in  as th e su p e r io r  and in f e r io r  corpora quad- 
rigem ina.
The lo n g itu d in a l p a r t o f  the c r u c ia te  su lcu s  f l a t t e n s  
ou t p o s te r io r ly  to  lod ge  th e  p in e a l body; th e tra n sv erse  
p a r t , on th e o th er  hand, i s  d ir e c te d  on each s id e  forw ards 
and outwards and i s  l im ite d  la t e r a l ly  by an ob liq u e  groove  
ly in g  between th e c o l l i c u l i  and th e  thalam us. The , 
c o l l i c u l i  l i e  below and behind th e  splenium  o f the corpus  
callosum  ^ d  are overlapped  r o s t r a l ly  by th e  cerebrum and 
ca u d a lly  by th e cereb e llu m . In  the gap between the  
p o s te r io r  p art o f  the cerebrum and th e a n ter io r  p art o f  
th e /
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th e cerebellum  th e d o r sa l p a rts  o f  th e in f e r io r  c o l l i c u l i  
and the p in e a l body can be seen  from th e su rfa ce  (Fig« 4 0 ) .  
The c o l l i c u l i  are fu se d  w ith  one another* the su rfa ce  
grooves d®narcating them o n ly  s u p e r f ic ia l ly .
U nlike th e  low er v e r te b r a te s  th e  tectum in  mammals 
does n o t co n ta in  any v e n tr ic le *
A* SUPERIOR COLLICULI.
As seen  from th e  d o r sa l a sp ec t the su perior c o l l i c u l i  
are in  shape e q u i l a t e r a l  tr ia n g le s  (F ig* 3 9 ) ,  so th a t  each  
su p er io r  o o l l i c u lu s  can be d escrib ed  as having th ree  
b ord ers, a n t e r o - la t e r a l , m edial and p o s te r io r , each 
m easuring about 3 mai* In fr o n t o f  i t s  a n te r o - la te r a l  
border* l i e  th e  habenula and the thalamus from w ith in  o u t­
ward; an ob liq u e  groove in terv e n in g  between them. The
m edial border i s  ad jacen t to  i t s  f e l lo w  o f  the o p p o site' \
s id e ,  th e lo n g itu d in a l s u lc u s  in terv e n in g  between them.
The p o s te r io r  border i s  sep arated  from th e  in fe r io r ,  
o o l l ic u lu s  by th e tr a n sv e r se  sulcus* I t  i s  thus sur­
rounded on a l l  s id e s  by s u lc i ;  which donarCate i t  from the  
surrounding p a r ts  being horaologous w ith  th e sulCus lim ita n s
o p t ic i  o f th e  low er v e r te b r a te s . U nlike the h igh er  
laammals/
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mammals i t  i s  n ot overlapped  by the w e ll  developed  
p o s te r o - la t e r a l  p art o f  th e  thalamus ^  th e  pulvinar#
The f ib r e s  o f th e o p t ic  t r a c t  sweeping round the su p erior  
su rface  o f th e  p o s te r io r  p a rt o f th e  thalamus reach th e  
an tero -v la tera l border o f  th e  su perior o o l l ic u lu s  ca rp et­
in g  th e f lo o r  o f  th e  In terv en in g  groove between than.
The su p e r io r  brachium> u n lik e  the h igh er  mammals, does 
n ot form a v i s i b l e  su r fa ce  e le v a t io n  and l i e s  in  th e  f lo o r  
o f  the su lc u s  in  fr o n t  o f  the a n te r o - la te r a l  border o f  th e  
su p erior  o o l l i c u lu s .  The la t e r a l  g e n ic u la te  body i s  a ls o  
hidden from view  by f ib r e s  o f  the o p tic  tra ct*  J u st  
la t e r a l  to  the la t e r a l  a n g le  o f the su p er io r  o o l l ic u lu s  
l i e s  th e  m edial g e n ic u la te  body as an o v a l e le v a t io n  
(F ig . 3 9 ) .
B. INFERIOR OOLLICULI.
As seen  from the d o rsa l su rface  each in fe r io r  c o l l i -  
cu iu s i s  ovo id  in  shape w ith  i t s  lon g  a x is  being d ir e c te d  
downward, forward and outward. I t  produces more prominent 
su rfa ce  b u lg in g  than th e  su p erior  o o l l i c u lu s .  M ed ia lly  th e  
two in f e r io r  c o l l i c u l i  are fu sed  w ith  each o th e r , a sh a llow  
lo n g itu d in a l su lcu s  in te r v e n in g  between them, which lo d g es  
th e /
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th e  p in e a l body, a lread y d eeorib ed , A n te r o - la te r a lly
■}âeach i e  con tin u ou s w ith  th e in fe r io r  brachium ending in
'Vfith e m edial g e n ic u la te  body. P o s te r io r ly  i t  i s  overlapped  
by the cereb ellu m . The la t e r a l  le n n isc u s  appears as a 
low r id g e  running upward and forward in  the f lo o r  o f th e  
su lcu s  behind th e  in f e r io r  p o le  o f  the in f e r io r  c o l l l -  
cu lu s  (F ig , 3 9 ) ,
J
MiC.aOSCOPIC OBSERVATIONS, |
A. SUPEaiOR C0LLICUUJ3.
The s tr u c tu r e  o f  th e mammalian tectum  has been in ­
v e s t ig a te d  by th e  fo llo w in g  workers during th e p a st 75 
years (G anser, '82 ; Franfcl Hochwart, *02; RanSn y C a ja l,
*11; W inkler & P o tte r , *14; C a sta ld i, *23; T sa i, *2$; 
and Huber & Crosby, * 3 4 ). They have numbered th e  la y e r s  
o f  th e  mammalian, su p erior  o o l l ic u lu s  d i f f e r e n t ly .  The 
author’ s o b serv a tio n s  have le d  him to  agree w ith  th e  
numbering o f  th e la y e r s  a s  g iven  by Kappèrs, Huber &
Crosby (,*36) which i s  a s  fo llo w s  from w ithout inwards
1 , Stratum zo n a le .
2» Stratum griseum  s u p e r f ic ia le ,
3 . Stratum  opticum ,
4 . Stratum griseUra m ed ia le .
5 . /
I
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5* Stratum album m ediale*
6 , Stratum griseum  prefundura.
7» Stratum album profundum,
8 . Stratum griseum  p é r iv e n tr ic u la r e ,
9» Stratum fitarosum p é r iv e n tr ic u la r e .
10» Stratum ependymale.
The s ix th  and seventh  la y e r s  sure homologous w ith  th e  
stratum  griseum  c e n tr a le  and stratum  album c e n tr a le  o f  
th e  submammalian o p tic  t e c t a ,  and in  th e fo llo w in g  d es­
c r ip t io n  the l a t t e r  names have been used  in s te a d  o f th o se  
adopted by Huber,and Crosby,
According to  Huber and Crosby’ s  (*33) fu n c t io n a l  
c l a s s i f i c a t i o n  o f the r e p t i l ia n  t e c t a  th e  t en la y e rs , o f  
th e  mammalian, su p er io r  o o l l ic u lu s  can fu r th e r  be reduced  
to  8 la y e r s  a s  fo l lo w s  (Fig* 4 1 ): ’
1* Stratum zo n a le , ,
2* Stratum fibrosum  e t  griseum  su p e r f ic ia le }  (««layers 
2 , 4* and 5#
3* Stratum opticum ( « la y er  3 ) ,
4 . Stratum griseum  c e n tr a le  ( » la y e r  6 ) ,
5 , Stratum album .cen tra le  ( « la y e r  7) ♦
6* Stratum griseum  p e r iv e n tr ic u la r e  { « la y e r  8 ) ,
7 , Stratum fibrosum  p e r iv e n tr ic u la r e  ( ■ la y e r  9)»
8,/
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8., Stratum  ependymale ( » la y e r  1 0 ).
G arbol-fuchsln  p rep aration s (F ig s ,  43# 44)«
The c e l l s  o f  th e  su p e r io r  c o l l ic u lu s .  are so d if f u s e ly  
sc a tte r e d  th a t  th ey  can o n ly  be id e n t i f i e d  w ith  la y e r s  o f  
th e iron -h aem atoxy lin  p rep ara tion s by a p rocess o f  measure­
ment c a r r ie d  ou t on p r o je c t io n  drawings o f  ad jacent 
s e c t io n s .
The fo llo w in g  d e s c r ip t io n  of th e la y e r s  has been made 
p o s s ib le  by t h i s  method.
Layer. 1 :
T his la y e r  c o n s is t s  o f  a few  sc a tte r e d  c e l l s  and n u c le i*  
and under th e low power o f  the m icroscope appears to  be a 
r e l a t iv e ly  c le a r  zone, One or two rows o f c e l l s  l i e  on th e  
su rfa ce  j u s t  beneath th e p ia  mater* The c e l l s  belong
c h ie f ly , to  sm all s t e l l a t e  type in term in g led  w ith  a few  pyra­
m idal c e l l s *  The n u c le i  are sm all round and o v a l in  shape 
co n ta in in g  s in g le  or, m u lt ip le  d i s t in c t  p a r t ic le s ,  A few  
r e la t iv e ly  la r g e r  n u c le i  may a lso  be found here and th e r e .
D orso^m edially t h i s  la y e r  i s  continuous w ith  i t s  
f e l lo w  o f  the o p p o site  s id e  deep to  the median lo n g itu d in a l
su lcus*. L a te r a lly  in  th e  rostro*-caudal d ir e c t io n  i t  i s■ •' »
con tin u ou s w ith  the s u p e r f ic ia l  part o f  l a t e r a l  g e n ic u la te  
b o d y ,/
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body, m edia l g e n ic u la te  body# and in f e r io r  brachium, 
w h ile  a t  th e caudal l im i t  o f  su p erior  c o l l ic u lU s  i t  i s  
in terr u p ted  by a tr ia n g u la r  c lu s t e r  o f c e l l s  and n u c le i  
dipping in to  th e in te r io r  from t h e . su r fa c e .
Layers 2 * 3 -4 :
The c e l l s  and n u c le i o f  th e se  la y e r s  are so d if fu s e ly  
arranged th a t  i t  i s  n ot p o s s ib le  to  d escr ib e  them 
se p a r a te ly . They appear to  form one la y e r  which narrows 
d orso -m ed ia lly  and v e n tr o * la te r a lly .
The c e l l s  c o n s is t  c h ie f l y  o f  sm all s t e l l a t e  type con­
ta in in g  a few N is e i  g ra n u les . A few  la r g e  s t e l l a t e  c e l l s  
co n ta in in g  m u lt ip le  M issl gran u les can, a ls o  be seen .
B esid es  th e se ;  th ere  are a ls o  a la r g e  number o f  sm all round 
and o va l n u c le i sc a tte r e d  throughout th ese  la y e r s .  The 
c e l l s  and n u c le i in s te a d  o f b ein g  crowded to g e th er  are  
d is tr ib u te d  very lo o s e ly  w ith  d i s t in c t  in t e r c e l lu la r  
sp a ces .
D o rsa lly  th e s e  la y e r s  are continuous w ith  th o se  o f  
th e  o p p o site  side* V e n tr o * la te r a lly  the la y e r s  are  
l im ite d  by th e d o rsa l p art o f  th e l a t e r a l  g e n ic u la te  body; 
fu r th e r  ca u d a lly  they merge w ith  th e  m edia l g e n ic u la te  
body and th e tegmentum; s t i l l  more ca u d a lly  th e  s u p e r f ic ia l  
p a rt o f th e la y e r s  i s  l im ite d  by th e in f e r io r  brachium and 
f i n a l l y /
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f i n a l l y  a tope sh o r t , w h ile  tho deeper p a rt i s  con tin u ou s  
w ith  the tegmentum* At th e  caudal p art o f  th e  su p erio r  
c o l l i c u lu s  th e s u p e r f ic ia l  p art i s  l im ite d  by th e  t r i ­
angular aggregation  o f  c e l l s ,  as a lready  d escr ib ed , w h ile  
th e  deeper part i s  d ir e c t ly  continuous w ith  th e in f e r io r  
c o l l ic u lu s *
Layers 5 - 6 - 7 :
Those la y ers#  to o , l i k e  th e  p rev iou s la y e r s  have been  
co n sid ered  to g e th e r  as d i f f e r e n t ia t io n  o f  th e in d iv id u a l  
la y e r  i s  not p o s s ib le .  U nlike th e p rev iou s la y e r s  th e  
c e l l s  and n u c le i in  th e s e  la y e r s  are more lo o s e ly  
s c a t te r e d  w ith  in c r e a se  o f  the in t e r c e l lu la r  sp a ces . A l l  
ty p e s  o f  c e l l s  and n u c le i#  as d escr ib ed  in  th e p rev iou s  
la y e rs#  are a lso  p resen t h ere . B esides#  a g r e a t number 
o f  la r g e  s t e l l a t e  c e l l s  co n ta in in g  m u lt ip le  M issl g ra n u les  
are s c a t te r e d  throughout the layers#  e s p e c ia l ly  l a t e r a l l y .  
These c e l l s  c o n s t i t u t e  the moat c h a r a c te r is t ic  fe a tu r e  o f  
th e s e  la y e r s . T heir number, however# i s  g r e a t ly  reduced  
a t  th e  Caudal p a rt o f  th e  su p erior  c o l l i c u lu s .
A ll  th e la y e r s  thus appear to  form a s in g le  la y e r  
which narrows m ed ia lly  where i t  i s  continuous w ith  i t s  
f e l lo w  o f  th e  o p p o s ite  a id e  and w idens out l a t e r a l ly  
merging w ith  th e  tegmentura and probably a ls o  w ith  the  
deeper p art o f th e m ed ia l g e n ic u la te  body. At th e caudal 
p a r t /
p a r t  o f  t h e  euperio :^  c o l l i c u l i i e  i t  m erges d i r e c t l y  w ith  
th e  i n f e r i o r  c o l l i c u lu s *
L ayer ê i
I t  l a  a  f a i r l y  b ro ad  zone o f  c a l l s  and n u c le i  ..which 
e n c i r c l e  th e  aqueduct* The c e l l s  and n u c le i  a re  l i k e  
th o se  o f th e  p re v io u s  la y e rs#  th e  c e l l s  b e in g  m o stly  o f 
th e  sm a ll s t e l l a t e  type* The c e l l s  and n u c l e i ,  a s  in  
l a y e r s  2# 3# and 4» a r e  lo o s e ly  a rra n g e d  w ith  d i s t i n c t  
i n t e r c e l l u l a r  sp a c e s  betw een them* The la y e r  i s  a  l i t t l e  
b ro a d e r  l a t e r a l l y *  T hroughput i t s  d i s t r i b u t io n #  and 
e s p e c i a l ly  dor s a l ly #  th e  la y e r  i s  a  l i t t l e  n a rro w er a t  
th e  l e v e l  o f th e  p o s te r i o r  commissure*
D o rs a l ly  th e  l a y e r  i s  co n tin u o u s  w ith  i t s  f e l lo w  o f  
th e  o p p o s ite  s id e ;  r o s t r a l l y  i t  m erges w ith  th e  g roup  o f  
n e rv e  c e l l s  w ith in  th e  p o s te r io r  co % # issu re , w hich a r e  
m o s tly  o f  th e  sm a ll s t e l l a t e  type*
V e n tra l ly  th e  la y e r  i s  c o n tin u e d  in to  th e  tegmentum 
w here i t  m erges w ith  th e  neu rons i n  r e l a t i o n  to  th e  m edian 
rap h e  and th e  ocu lom oto r n u c le u s , w hich i s  c h a r a c te r i s e d  
by th e  p re se n c e  o f l a r g e  s t e l l a t e  c e l l s  c o n ta in in g  m u l t ip le  
N is s l  g ra n u le s#  a f e a t u r e  co n sp icu o u s o f th e  m otor n eu ro n s  
o f  th e  c e n t r a l  n e rv o u s  system*
B esid e s  th e s e  c e l l s  and n u c l e i ,  th e r e  a r e  a ls o  a  few 
i s o l a t e d /
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i s o la t e d  and la r g e  s p e c ia l  type o f  c e l l s ,  rounded and 
p ir iform  in  shape amd co n ta in in g  m u lt ip le  M iss l g ra n u les , 
d is tr ib u te d  m ostly  in  the p er ip h era l zone o f th e te g ­
m ental p a rt o f t h i s  la y e r .  These c e l l s  belong to  th e  
m esencephalic n u cleu s o f th e  tr ig e m in a l n erve. The c e l l s  
make th e ir  appearance a t  th e  l e v e l  o f  th e  r o s t r a l  p a rt o f  
th e  oculom otor n u cleu s and can be tra ced  as fa r  back as  
th e  caudal p a rt o f  th e in f e r io r  c o l l i c u lu s .  At th e  
caudal l e v e l  o f  the su p erior  c o l l i c u lu s  some o f  th e se  
c e i l s  can be seen  to  extend  even in  the t e c t a l  p art o f  
t h i s  la y e r .
Layer 9 ;
T his i s  a very  nao'row r e la t iv e ly  c le a r  zone c o n ta in ­
in g  on ly  a few s c a t te r e d  c e l l s  and n u c le i .  The c e l l s  and 
n u c le i are l i k e  th o se  o f  th e deeper p a rt o f the prev ious  
la y e r  w ith  which i t  m erges very d i f f u s e ly .
Laver 10 !
T h is i s  the ependymal la y e r  l in in g  the aqueduct and
c o n s is t in g  o f  from one to  th ree  rows o f  o va l n u c le i ,  t h e ir
long  axes being p a r a l l e l  to  th e  v e n tr ic u la r  su r fa ce .
R o s tr a lly  a t  th e  l e v e l  o f  th e p o s te r io r  commissure th ere
i s  a p r o l i f e r a t io n  o f th e se  ependymal c e l l s  in  the r o o f o f
th e  aqueduct form ing what i s  known as the sub-com m issural 
o r g a n ./
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organ ,
Iron-haem atoxylin  p rep aration s (F ig s , 4 1 , 4 2 ) ,
Layer I t
M yelinated  f ib r e s  are absent in  t h is  la y e r .
Layer 2 ;
This la y e r  i s  a ls o  devoid  o f  any m yelinated  f ib r e s .  
Layer 3 :
The m yelin ated  f ib r e s  o f  t h is  la y e r  are c u t  in to  
sh o r t le n g th s  and arranged in to  sm all bundles* L a te r a lly  
th e bundles are more o b liq u e ly  placed* M ed ia lly , however, 
th e  bundles sire mofe v e r t i c a l ly  d isp osed . The layer* i s  
a l i t t l e  broader in  th e  c e n tr a l p art but narrower both  
m ed ia lly  and l a t e r a l l y .
L a te r a lly  th e  la y e r  i s  continuous w ith  th e o p t ic  
t r a c t ,  but m ed ia lly  i t  i s  in terr u p ted  by th e  median lon g ­
i tu d in a l  f i s s u r e  and a p ro cess  o f p ia  mater co n ta in in g  a  
blood  v esse l*  R o s tr a lly  th e  la y e r  i s  very prominent and 
d is t in c t*  The prominence gra d u a lly  d im in ish es c a u d a lly  
and the f ib r e s  become more and more scanty* Very f a in t ly  
s ta in e d  r a d ia l f ib r e s  can , o c c a s io n a l ly ,  be seen  to  en ter  
t h i s  la y e r  from th e  deeper zones* At th e  caudal l im it  o f  
th e  su p erior c o l l i c u l u s  t h i s  la y e r  i s  inVaded by c o l l i c u l o -  
c o l l i c u la r  f ib r e s  from th e  I n fe r io r  c o l l i c u lu s .
Layer A: /
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Layer 4 î
This la y e r  i s  a s  broad as la y e r  3 , The arrangement 
o f  th e f ib r e s  in  th e  la t e r a l  h a lf  o f  t h i s  la y e r  i s  r e t i c ­
u la r  in  ch a ra cter  and q u ite  d i s t in c t  from th a t  o f  la y e r  3 
excep t r o s t r a l ly  where th e  la y e r s  are more a l ik e ,
Caudally th e  f ib r e s  are very  in d e f in ite *
M ed ia lly  th e  arrangement o f the f ib r e s  i s  in d is t in ­
g u ish a b le  from th a t  o f la y e r  3» and th e  boundary between  
th e two la y e r s  has been d ecided  a r b it r a r i ly  by con tin u in g  
inwards th e  w e ll  marked boundary l i n e  which e x i s t s  be­
tween them la te r a lly *
The f ib r e s  o f  la y e r  4 appear to  be continuous  
l a t e r a l ly  w ith  th o se  o f th e  o p tic  t r a c t ,  and th e m edial 
and la t e r a l  g e n ic u la te  body o f the same s id e ,  and medi­
a l ly  by a commissure w ith  th e f ib r e s  o f th e corresponding  
la y e r  o f th e  o p p o site  side* C audally th e  f ib r e s  appear 
to  be con tin u ou s w ith  th o se  o f  th e in f e r io r  c o l l i c u lu s  
o f  the same side*
T his la y e r  i s  fu r th e r  invaded by r a d ia l  f ib r e s  from 
th e su b jacen t layers*
Thus t h is  la y e r  has co n n ectio n s w ith  su bjacent  
la y e r s  and w ith  th e  hom olateral o p tic  t r a c t ,  g e n ic u la te  
b o d ie s , and in f e r io r  c o l l ic u lu s *  I t  i s  fu r th e r  con# 
n e s te d /
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n eeted  w ith  i t s  f e l lo w  o f th e o p p o site  s id e  through th e  
com m issural f ib r e s .
Layer 5:
T h is i s  a ls o  a broad zone o f m yelinated  f ib r e s .  I t  
i s  narrower m ed ia lly  g ra d u a lly  becoming broader in  th e  
l a t e r a l  part# The f ib r e s  are cu t in to  sh o rt le n g th s  and 
arranged in to  sm all bundles. The bundles are  aurranged 
very ir r e g u la r ly  but l a t e r a l ly  th ey  are o b liq u e ly  d is ­
posed .
R o s tr a lly  a t  t h e  l e v e l  o f  th e  la t e r a l  g isn icu la te  
body th e  tr a n sv e r se  bundles sweep v e n tr a lly  in to  th e te g ­
mentum along th e  m ed ia l a sp ect o f th e  m edial g e n ic u la te  
body* Some en ter  th e m edial g e n ic u la te  body, w h ile  
o th ers  con tin u e  t h e ir  v e n tr a l cou rse  fu rth er .a n d  come in ­
to  r e la t io n  w ith  th e  su b sta n tia  n ig r a , a few  bundles 
p a ss in g  through th e m edial lem n iscu s. Some bundles are  
found to  be con tin u ou s w ith  s im ila r ly  d isp osed  f ib r e  
bundles o f  th e tegmentum which co u rsin g  ven tro-raed ia lly  
merge w ith  th e  m ed ia l p a r t o f  th e  m edial lem n iscus. 
Further ca u d a lly  a t  th e  l e v e l  o f  th e  m edia l g e n ic u la te  
body t h i s  la y e r  appears to  be continuous w ith  th e  ou ter  
p a rt o f th e m edial lem n iscu s to  en ter  th e  su b sta n tia  
n ig r a , and w ith  th e deeper part o f  th e in f e r io r  brachium  
a s /
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a s w e l l .  At th e caudal p a rt o f th e  su p er io r  c o l l i c u lu s  
t h is  la y e r ,  l i k e  the p rev io u s la y e r s , i s  a ls o  invaded by 
the c o l l i c u l o - c o l l i c u l a r  f ib r e s .
M ed ia lly  a t  th e  l e v e l  o f  th e  p o s te r io r  commissure 
th e la y e r  s to p s  sh o rt a t  a l i t t l e  d is ta n c e  from th e  
median p la n e , but th e  f ib r e s  o f  the p o s te r io r  commissure 
can be found to  e n te r  th e  la y e r  f r e e ly  on each s id e .  
M oreover, a t  t h i s  l e v e l  m ed ia lly  th e f ib r e s  o f  t h i s  la y e r  
have th e  same mode o f  arrangement as th o se  o f  la y e r  4 and 
seem, in  f a c t ,  to  be con tin u ou s w ith  th e l a t t e r  as a ls o  
w ith  th e  m ed ia l p art o f  la y e r  3* At th e  caudal p art o f  
th e  p o s te r io r  commissure th e  la y e r  i s  sep ara ted  from i t s  
f e l lo w  o f  th e  o p p o s ite  s id e  by a very narrow zone o f  
gray m atter .
The r a d ia l  f ib r e s  from' th e  deeper aones en ter  t h i s  
la y e r  f r e e l y ,  so do th e tra n sv erse  f ib r e s  o f  la y e r  7 ,  
e s p e c ia l ly  l a t e r a l ly .
Laver 6 ;
T h is i s  a r e la t iv e ly  th in n er  zone and i s  very obscure  
l a t e r a l ly .  M ed ially  th e  f ib r e s  are arranged in  a 
r e t ic u la r  manner. The la y e r  i s  invaded by the f ib r e s  o f  
th e  p o s te r io r  commissure r o s t r a l ly  and th o se  o f the  
t e c t a l  commissure o f  th e  su p erior  c o l l i c u lu s  fu r th er  
c a u d a l ly . /
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c a u d a lly . The la t e r a l  h a l f  o f  th e  la y e r  i s  tra v ersed  
by th e tr a n sv e r se  f ib r e s  o f  la y er  7»
The r a d ia l  f ib r e s  from th e .d eep er  zones tr a v e r se  
throughout th e  la y e r  on th e ir  way towards th e  surface»  
Laver 7 :
T h is la y e r  o f  th e  su p erior  c o l l i c u lu s  i s  most 
con sp icu ou s. I t  i s  narrower m ed ia lly , but beeœues very  
broad la t e r a l l y .  I t  c o n s is t s  o f both tra n sv erse  and 
r a d ia l  f ib r e s*
The tra n sv erse  f ib r e s *  which c o n s t i t u t e  th e most 
prominent f e a tu r e , are  arranged in to  sm all b u n d les, cu t  
in to  d i f f e r e n t  len gth s*  R o str a lly  they  d ecu ssa te  in  
th e p o s te r io r  commissure* Further ca u d a lly  they  do so  
in  th e t e c t a l  commissure o f  th e su p erior  c o l l i c u lu s  and 
spread l a t e r a l ly  in to  la y e r s  5 and 6 .  At th e  caudal 
l im it  o f  th e  su p erior  c o l l i c u lu s  th e se  f ib r e s  d ecu ssa tin g  
in  tho t e c t a l  commissure spread in to  th e  in f e r io r  c o l l i ­
culus*
V e n tr a lly  a t  th e  l e v e l  o f  th e oculom otor n u cleu s th e  
f ib r e  bundles spread out in to  la y e r s  5 and 6 on t h e ir  way 
to  th e tegmentum. They then bend m ed ia lly  and come in to  
r e la t io n  w ith  d if f e r e n t  tegm ental neurons in c lu d in g  
su b s ta n tia  n ig ra  and red  n u c leu s . A la r g e  number o f th e  
m ed ia l/
m edial bundles d ecu ssa te  in  th e  median p lane in  the  
d o rsa l tegm ental d e c u ssa tio n . Some o f  th e se  a f t e r  
d ecu ssa tio n  come in to  r e la t io n  w ith  the tegm ental 
neurons o f  th e  o p p o site  s id e  as w e l l ,  w h ile  o th ers  pro­
ceed  fu r th e r  ventralw ard . R o s tr a lly , however, th e more 
m edial bundles o f  t h i s  la y e r  seem to  en ter  th e  o cu lo ­
motor n u cleu s o f th e  same s id e .  These f ib r e s  are a ls o  
d ir e c t ly  continuous w ith  th e m edial lo n g itu d in a l bundle. 
The more la t e r a l  bundles o f t h i s  la y e r  a t  th e caudal 
part o f  th e  oculom otor n u cleu s sweep v e n tr a lly  a long th e  
la t e r a l  a sp e c t o f  th e  tegmentum and then  p ass m ed ia lly  
d o rsa l th th e  cere b r o sp in a l f ib r e s  to  d ecu ssa te  in  th e  
ventu*al tegm ental d ecu ssa tio n  p assin g  through th e f ib r e s  
o f th e m edia l lem niscus ; t h i s  fe a tu r e  i s ,  however, very  
d is t in c t  a t  th e m ost caudal p art o f  the su p er io r  c o l l i ­
culus*
The r a d ia l  f ib r e s  are numerous and run sep a ra te ly  
as they  pass through th e layer* At a l l  l e v e l s  th e  f ib r e s  
are Continuous p e r ip h e r a lly  in to  t'he more s u p e r f ic ia l  
la y e r s , w h ile  c e n tr a l ly  they  en ter  th e n ext deeper la y e r  
( la y e r  8)*
Layer 8 ;
T his la y e r  c o n s is t s  o f  a p lex iform  network o f very
f in e /
4 *
At a l l  l e v e l s  th e  f ib r e s  o f t h is  deeper zone are  
continuous w ith  th e  p lex iform  network o f  th e  p er ip h era l 
zone*
Laver
T h is /
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f in e  m yelinated , f ib r e s*
At a l l  l e v e l s  d o f s a l ly  th e network i s  continuous w ith  
i t s  f e l lo w  o f  th e o p p o s ite  s id e  and v e n tr a lly  w ith  th a t  o f  
th e tegmentum where i t  e n te r s  the network i n  r e la t io n  w ith  
th e oculom otor nucleus* P e r ip h e r a lly , however, i t  i s  
continuous w ith  th e r a d ia l  f ib r e s  o f  th e  raore s u p e r f ic ia l  
la y e r s .
:,J;S
The deeper zone o f  t h i s  la y e r  r o s t r a l ly  c o n s is t s  o f
•M-
sm all bundles o f  f ib r e s ,  c u t in to  sh o rt le n g th s . The 
bundles are  more or l e s s  v e r t ic a l  in  th o  d o r sa l p a r t o f  
th e  aqueduct whereas in  th e  la t e r a l  and v e n tr o « la to r a l  
p a rts  th ey  a re  o b liq u e ,
B e s id e s  th ese  b u n d les , t h i s  la y e r  p resen ts  fu r th er  
innum erable c r o ss  s e c t io n s  o f  f ib r e s  e s p e c ia l ly  in  th e  
la t e r a l  and v e n tr o - la te r a l  p a r ts  o f  th e  aqueduct* Further  
and fu r th e r  ca u d a lly  th e v e r t i c a l  bundles o f  f ib r e s  are  
rep laced  by more or l e s s  tra n sv erse  bundles and th ere  i s  
fu r th e r  a d e c lin e  in  th e  number o f 6l?y*sr.&utt tvawsy«.vse,l*  ^ .
#
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This la y e r  i s  a th in  c le a r  zone and in  th e se  pre­
p a ra tio n s  shows no f ib r e s*
L ayer 10 :
I t  i s  com p lete ly  deyoid  o f  any m yelin ated  f ib r e s* , 
S i lv e r  p rep a ra tio n s ,^
Layer 1:
T h is i s  a r e l a t i v e ly  c le a r  zone c o n s is t in g  o f a
p lex ifo rm  network o f  very f in e  f ib r e s#  both tra n sv erse
and rad ia l*  The r a d ia l f ib r e s  are continued  in to  t h is  
la y e r  from th e  deeper zones*  ^ ’
The la y e r  co n ta in s fu r th e r  th é  axons o f  c o r t ic o ^ c o l l ic u la r  
f ib r e s  (B a iley#  Strong# and Elwyn^s H isto lo g y #  ^25)#
The c e l l s  and n u c le i show th e  same arrangement and d is^  
tr ib u t io n  as d escrib ed  fo r  th é  c a r b o i-fu c h s in  preparations*
D orso-m edially  th e  la y e r  i s  inter^rupted r o s tr o -  
ca u d a lly  by a V esse l ly in g  in  th e  f lo o r  o f th e  lo n g itu d in a l  
su lcu s between th e c o l l i c u l i*  L a te r a lly  i t  i s  l im ite d  by 
th e  o p t ic  t r a c t  and th e  la t e r a l  g e n ic u la te  body r o s t r a l ly ,  
and fu r th er  ca u d a lly  by th e  o p tic  tra ct#  th e  m edial g en ic -’ 
u la t e  body# and th e in f e r io r  brachium r e sp e c tiv e ly *
Laver 2 :
I t  i s  a ls o  a r e l a t iv e ly  c le a r  zone and i s  a l i t t l e  
broader/
broader than th e  p rev io u s la y e r . B esid es  th e sc a tte r e d  
c e l l s  and n u c le i t h i s  la y e r  c o n s is t s  c h ie f ly  o f  r a d ia l  
f ib r e s  along w ith  some ir r e g u la r ly  d isp o sed  tra n sv erse  
and o b liq u e  f ib r e s .
The r a d ia l f ib r e s  are continuous c e n tr a l ly  w ith  
s im ila r  f ib r e s  o f  th e  deeper la y e r s ;  p e r ip h e r a lly  th ey  
e n ter  la y e r  1 . The arrangement o f  th e f ib r e s  o f  t h i s  
la y e r  resem bles th e  p rev iou s la y e r  ex cep t th a t  m ed ia lly  
and r o s t r a l ly  th e  la y e r  i s  continuous w ith  i t s  f e l lo w  o f  
th e  o p p o site  s id e .
Layer 3 ;
This la y e r  i s  n ot very w e ll  d e fin ed  from th e sub­
ja c e n t  la y e r s  and c o n s is t s  o f  both r a d ia l  and tra n sv erse  
f ib r e s  arranged in to  a dense network.
The tra n sv erse  bundles o f  f ib r e s  a re  very prominent 
r o s t r o - la t e r a l ly  and are continuous fu r th e r  la t e r a l ly  w ith  
f ib r e s  o f  the o p tic  t r a c t  and s im ila r ly  d isp osed  f ib r e s  o f  
th e  l a t e r a l  g e n ic u la te  body and th e  m edia l g e n ic u la te  
body; fu r th er  ca u d a lly  i t  i s  continuous w ith  th e ou ter  
p a rt o f th e m edial g e n ic u la te  body and the in f e r io r  
brachium; s t i l l  fu r th e r  ca u d a lly  th e c o l l i c u lq - c o l l i c u la r  
f ib r e s  from th e  in f e r io r  c o l l i c u lu s  en ter  t h is  la y e r .
M ed ia lly  th e  la y e r  converges and i s  p a r t ly  in t e r ­
ru p ted /
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rupted  by th e  blood v e s s e l  in  the f lo o r  o f th e  lo n g it ­
u d in a l su lc u s  and p a r t ly  i t s  f ib r e s  c r o ss  to  th e  o p p o site  
s id e  along w ith  th e  d ecu ssa tin g  f ib r e s  o f la y e r  4*
The r a d ia l  f ib r e s ,  on th e  other hand, are continuous  
c e n tr a l ly  w ith  th o se  o f  th e deeper la y e r s  and p e r ip h e r a lly  
w ith  la y e r s  1 and 2 ,
Laver 4 : .
I t  c o n s is t s  o f  a pleaciform network o f  f ib r e s  which  
are d isp osed  in  a l l  d ir e c t io n s  -  tr a n sv e r se , o b liq u e , and 
r a d ia l .  T his la y a r , in  f a c t ,  excep t in  th e  most r o s t r a l  
p a rt o f  th e  su p erior  c o l l i c u l u s ,  cannot be e a s i ly  
d if f e r e n t ia te d  from th e  p rev iou s la y e r . The ob lique, 
f ib r e s  are arranged in  sm all bundles, c u t  in to  sh ort  
le n g th s ,
R o str a lly  th e se  bundles are in  l i n e  w ith  w e ll  marked 
f ib r e s  o f  th e m edial g e n ic u la te  body la t e r a l ly  and w ith  
s im ila r ly  d isp osed  f ib r e s  o f  th e  tegmentum v e n tr a lly .  
Further ca u d a lly  they  a re  in  l in e  w ith  f ib r e s  o f th e te g ­
mentum on th e  m edial a sp e c t o f  the m edial g e n ic u la te  body, 
and o f th e in f e r io r  brachium. At the most caudal l im it  
o f  the su p er io r  c o l l i c u lu s  th e  c o l l i c u l o - c o l l i c u la r  f ib r e s  
from the in f e r io r  c o l l i c u lu s  en ter  t h is  la y e r  from i t s  
la t e r a l  a sp e c t .
M ed ia lly /
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M ed ia lly  t i i i s  la y e r  becomes s l i g h t l y  narrower and 
i s  continuous w ith  i t s  f e l lo w  o f tlie  o p p o s ite  s id e ,  th e  
f ib r e s  d eou ssa tlh g  i n  th e  median p lan e .
The r a d ia l  f ib r e s ,  a s  u su a l, run both c e n tr a l ly  and 
p erip h era lly*
Laver. St
Like th e  p rev iou s la y e r  t h i s  la y e r , to o , c o n s is t s  o f  
r a d ia l ,  o b liq u e  and tra n sv erse  f ib r e s  form ing a p lex iform  
network. The f ib r e s  a re  arranged in  sm all bundlesf cu t  
in to  sh o rt lengthei' • These bundles are m ostly  V e r t ic a l  
d o r so W e d ia lly , but o b liq u e  v e n t r o - la t e r s i ly  becoming 
tra n sv erse  r o s tr a lly *
R o s tr a lly  th e tr a n sv e r se  bundles can be fo llo w ed  
v e n tr a lly  in to  th e  tegmentum where some o f  them sweep 
round th e  m edial s id e  Of th e  m edial g e n ic u la te  body as  
fa r  as i t s  v e n tr a l border en ter in g  th e l a t t e r  on th e way, 
w h ile  o th e r s  en ter  th e  su b sta n tia  n igra: a l i t t l e
ca u d a lly  some o f  th e  o b liq u e  bundles are in  l i n e  w ith  
th e  f ib r e s  o f  th e  m édia l lem niscus* At th e  caudal p art  
o f  the su p er io r  c o l l i c u lu s  th e  c o l l i c u lo « c o l l i c u la r  
f ib r e s  e n ter  th is  la y e r  la te r a lly *
M ed ia lly  th e la y e r  becomes a l i t t l e  narrower r o s ­
t r a l l y  and i s  l im ite d  by a blood v e s s e l ,  a s  s ta te d  a lr ea d y , ie-; 
i n /
in  th e  f lo o r  o f th e  median lo n g itu d in a l su lc u s;  more 
ca u d a lly  th e  la y e r  i s  continuous w ith  i t s  f e l lo w  o f  th e  
o p p o site  s id e  on th e  d o rsa l a sp ect o f  th e  p o s te r io r  
commissure, tdie d o rsa l f ib r e s  o f  which spread éVeniy in to  
t i i s  la y e r  on each s id e ;  s t i l l  fu r th e r  ca u d a lly  th e  la y e r  
merges w ith  i t s  f e l lo w  o f  th e  o p p o site  a id e  in  th e  median 
p lan e between the d ecu ssa tin g  f ib r e s  o f  la y e r  4 and th e  
t e c t a l  commissure o f  th e  su p er io r  c o l l i c u lu s .  Few 
sc a tte r e d  tra n sv erse  f ib r e s  can be seen  to  c r o s s  th e  
m iddle l i n e  in  t h i s  la y e r .  Most c a u d a lly , however, t l i i s  
la y e r  i s  g r e a t ly  narrowed both m ed ia lly  and la t e r a l ly  and 
i s  connected  by f ib r e s  w ith  the in fe r io r  c o l l ic u lu s *
The r a d ia l  f ib r e s ,  as in  th e  p rev ious la y e r s ,  are  
continuous c e n t r a l ly  w ith  th e deeper and p e r ip h e r a lly  w ith  
th e s u p e r f ic ia l  la y ers*
L avefs 6 and 7 i
These two la y e r s  have been co n sid ered  to g eth er  s in c e  
th e tra n sv erse  f ib r e s ,  which c h a r a c te r ise  la y e r  7, have 
invaded la y e r  6 and spread throughout i t s  width* In  
a d d itio n  to  th e  tr a n sv e r se  f ib r e s  th ere  are  numerous 
r a d ia l  f ib r e s ,  as w e l l .  The f ib r e s  o f  th ese  la y e r s  are  
th ic k e r  than th o se  o f  th e o th er  layers*  These la y e r s  
to g e th e r  appear to  be a s in g le  la y e r  which narrows d orso -  
m ediad ly /
m e d ia l ly  ■but w id e h a  o u t  v e n l r o - i a t é f  a l l y . '
The t r a m a v ê r ë è . f i b r é s - a r e - a r r a n g e d ' i n  e m a i l  h u n d le a ,  
î i è d i â l i y  a n d 'r e e t i a i l ÿ . ' t h 0 ' , f i h i è s 'd é o t t é a a t e  i n " t h é  
p o s t e r io »  o é w i s s u r é i  ' . f u r t h e r  é a u à a l l ÿ  th e y  dO ':so i n  t h e  
t e e t 'a l ' '  éèm m iesu re  ' - (é é« m la 'éù ra ' t é e t i } o f  th # - 's h 'p e r io r  ■ 
e o i l i o u l t t s * A t ' t h e  é a u d a l , l e v e l ,.o f " t h e ' s u p e r i o r  
e 'o i l l o ’t t lu s  t h é '  f i h r é s  d e o u s s a t lh g  - i h  t h e  t e O t a l  'e 'O m m issure 
s p r e a d  o i t ; l ê t é t â ï i y r i h t o  t h e  i n f e r i o r  O O ll io u lu s  a s  
o o l l i ô U l ô - e ô i l i e u l a r  f i t r e s .
T e h t r a i l y  " th e  'f i h r o e  s p re a d  o u t  to to "  l a y e r  S and 
th e n  e n t e r  t h e '  tegm en tum  ,aa t e o t o - t è g m é n t a l ,  ■ to d to e h u ih a r ,  
and  t e o t o i s p i h a l  : t r a o t s , The m ore m e d ia l  f i b r e s '  r o 'é t r a l l y
e n t e r i n g ' t h e  : tefeon tU m - bend  m e d ia l ly  and  d e c u s s a t e  in "  t h e  
m ed ian  p lh h e"  i h  t h é  à 'é # é a l  t é g m e n t à l ' d 'eous 'sa tlO n*
Some o f  t h e s e  f i b r e s '  e n t e r  th e ' ooU lom otor hU O leu s and t h e  
m e d ia l  l o n g i t u d i h a i ' .■ bundl'O * The in t^ e m e d 'ia te ' f i b r e a
b e n d in g 'm e d ia l ly  OOmO' i n t o  r e l a t i o n 'w l t h ' t h é '-■ d if fe re n t ' 
n e u ro n s 'o f ' 'th e 't 'e g m e n tU m .ln o iU d in g  t h e  r #  'huO léU s#
T h ese  f i b r e s ■* t o o ,  d e o U s s a te  t o  th e - O p p o s i t e  s i d e  i n  t h e  
d o r s a l  to g m S h ta l  aeO U SSation*  T he m o r e ' l a t e r a l  f i b r e s , 
on  t h e ' o t h e r  hand ', ' o u r te ' m e d ia l ly  on  -the t e d l a i  ■"a s p e c t  o f  
t h e  /
th e m edial g e n ic u la te  body and in fe r io r  brachium to  reach  
th e more v e n tr a l p a r t o f  the tegmentum vrhere th ey  come 
in to  r e la t io n  w ith  the neurons o f  th e  su b s ta n tia  n ig ra .
More ca u d a lly  the la t e r a l  f ib r e s  d ecu ssa te  in  th e median 
p lan e in  th e  v e n tr a l tegm ental d ecu ssa tio n .
Through th ese  d o rsa l and v e n tr a l tegm ental decu ss­
a t io n s  th e  tectum  o f  one s id e  probably comes in to  r e la t io n  
w ith  th e d if f e r e n t  tegm ental neurons o f  th e  o p p o site  s id e .
The r a d ia l  f ib r e s  perm eating throughout th e se  la y e r s  
are continuous p e r ip h e r a lly  w ith  the s u p e r f ic ia l  la y e r s  
and c e n t r a l ly  w ith  la y e r  Ô*•
Laver B i
T his i s  a, f a i r l y  broad zone c o n s is t in g  o f a dense  
p lex iform  network o f  f ib r e s .  The f ib r e s  are  m ostly  f in e  
in  ch aracter  being In term in gled  w ith  some co a rser  f ib r e s ,  
D o rsa lly  tlie  network i s  continuous w ith  i t s  f e l lo w  
o f  th e  o p p o site  s id e  in  th e ro o f o f  th e  aqueduct. Van- 
t r a l l y  i t  does so w ith ^ sim ila r  network o f th e p e r iv e n tr ic u la r  
gray o f  th e  tegmentum where i t  i s  d ir e c t ly  continuous w ith  
th e  netvrork o f  th e  oculom otor n u c leu s .
At a l l  l e v e l s  p e r ip h e r a lly  th e netvfork i s  continuous  
ivith  th e  r a d ia l f ib r e s  o f  the more s u p e r f ic ia l  la y e r s , ,v
R o s tr a l ly , however, t h i s  la y e r  p resen ts  m ostly  
v e r t i c a l /
v e r t i c a l  bundles o f  f lb ree » / cut in to  sh o rt langthe#  
p a r t ic u la r ly  in  i t s  d o rsa l part*
Layer 9 :
I t  appears to , be a very  narrow r e la t iv e ly  c le a r  
e n c ir c l in g  th e  ependymal la y er  o f th e aqueduct*
At a l l  l e v e l s  i t  c o n s is t s  o f  a very f in e  network o f  
f ib r e s  being con tin u ou s p e r ip h e r a lly  %ilth th e  s u p e r f ic ia l  
la y e r s , D o rsa lly  i t  i s  continuous w ith  i t s  fe llo w  o f  th e  
opi^osite s id e ,  .w hile v e n tr a lly  i t  i s  con tin u ed  in to  the 
tegmentum c r o ss in g  to  the o p p o site  s id e  in  th e  f lo o r  o f  
th e aqueduct,
Laver 1 0 ;
T his la y e r  c o n s is t s  o f  one to  th ree  rows o f  ova l 
n u c le i ,  t h e ir  lon g  axes being p a r a l le l  to  the su r fa ce  o f  
th e  aqueduct. The la y e r  i s  devoid  o f  any f ib r e s *
B. INFERIQll OOLLIOULUS.
The in f e r io r  c o l l i c u l u s ,  on th e o th er  hand, does not 
p resen t th e marked s t r a .t i f ic a t io n  o f  c e l l s  and f ib r e s  
shown by the superior c o l l ic u lu s *
The deeper la y e r s  o f  th e  su p er io r  c o l l i c u lu s  i ,e *  
la y e r s  7 ,  8 ,  9 ,  and 10 are s t i l l  rep resen ted  in  the  
in f e r io r /
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in f e r io r  c o l l i c u lu s ;  but th e more s u p e r f ic ia l  la y e r s  
i . e , l a y e r s  2 , 3 ,  4 ,  5» and 6 are rep laced  a t  t h i s  l e v e l  
by an o v a l mass o f  d i f f u s e ly  sc a tte r e d  c e l l s  and n u c le i  
w ith  i t s  lon g  a x is  v e r t i c a l  in  tra n sv erse  sectio n *  This 
o v a l mass c o n s t itu te s  th e  most im portant p a rt o f th e  
in f e r io r  c o l l i c u lu s  and i s  termed i t s  n u c leu s . The 
stratum  zon a le  o f th e  su p er io r  c o l l i c u lu s  i s  a ls o  r e ­
p resen ted  in  th e  in f e r io r  c o l l i c u lu s .
Thus though th e  main n u clear  mass o f  th e  in f e r io r  
c o l l i c u l u s ,  u n lik e  th e  su p e r io r , i s  com p lete ly  devoid  o f  
s t r a t i f i c a t i o n  o f  c e l l s  and f ib r e s ,  y e t  con sid ered  as a 
whole from th e  su rfa ce  to  the ependyma o f the aqueduct, 
i t  can be d if f e r e n t ia te d  in to  the fo llo w in g  s ix  la y e r s:
1 . Stratum zo n a le .
2 . N ucleus o f th e in f e r io r  c o l l i c u lu s .
3 . Stratum album c e n tr a le .
4 . Stratum griseum  p e r iv e n tr ic u la r e ,
5. Stratum fibrbsum  p e r iv e n tr ic u la r e ,
6 . Stratum epèndymale.
C arb o l-fu ch sin  p rep ara tion s (F igs* 4 5 , 4 6 ) ,
Laver 1 :
I t  i s  a narrow r e la t iv e ly  c le a r  p er ip h era l zone and 
corresp on d s/
qorrsaponda w ith  th a t  o f  th e  su p erior c o l l i c u lu s  in  th e  
ch aracter  and d is tr ib u t io n  o f th e  c e l l s  and n u c le i ,
D o rsa lly  i t  i s  continuous w ith  i t s  f e l lo w  o f  th e  
o p p o site  s id e  and v e n tr a lly  w ith  th e tegmentum*
Laver:',;2- (N ucleus o f  th e  in f e r io r  c o l l ic u lu s ) *
T his c o n s t i tu te s  th e  c h ie f  and th e most c h a r a c te r is t ic  
zone o f  th e  in f e r io r  c o l l i c u lu s .  In  tra n sv erse  s e c t io n  i t  
p resen ts  an o v a l o u t l in e  w ith  i t s  lopg  a x is  v e r t i c a l  (a s  
already  s t a t e d ) ♦ The c e l l s ,  and n u c le i w ithout apparent 
c y t o p la #  rep la ce  vlaybrs 2 to  6 o f  th e su p erior c o l l i c u lu s  
and are arranged very d i f f u s e ly  w ith  d i s t in c t  in t e r c e l lu la r  
spaces between them. The c e l l s  are m ostly  o f  th e  sm all 
s t e l l a t e  type c o n ta in in g ,a  few N is e i  granules* A la r g e  
number.of la r g e  s t e l l a t e  c e l l s  co n ta in in g  m u ltip le  N ls s l  
gran u les are a ls o  s c a tte r e d  throughout th e  mass* They 
are more numerous in  th e  r o s t r a l  than in  th e  caudal p a rt  
o f  t h e , in f e r io r  c o l l i c u l u s .  The n u c le i ,w ith ou t apparent 
cytoplasm  are sm a ll, round, and o va l in  shape C ontaining  
s in g le ,o r  m u ltip le  d i s t in c t  p a r t ic le s .  Some o f  th e se  
n u c le i are a l i t t l e  la r g e r  than the rest*
C audally th e  h t c le a r  mass i s  con tin u ou s w ith  i t s  
f e l lo w  o f  th e  o p p o site  s id e  in  th e roo f o f  th e  aqueduct, 
but r o s t r a l ly  i t  i s  connected  by a zone o f  more d if f u s e ly  
s c a tte r e d /
'V  "  ' '  -  ' , T .........
s c a t te r e d  c e l l s  and n u c le i which are arranged in  
h o r iz o n ta l rows*
R o s tr a lly  and v e n tr o - la t e r a l ly  i t  merges w ith  a  
group o f  neurons o f  th e  tegmentum ly in g  j u s t  deep to  
th e surface*,. These l a t t e r  neurons probably,.form part 
o f the n u cleu s o f  th e  la t e r a l  lem niscus w ith in  # i c h  
they l ie *  V eh tro-m ed ia lly i however, i t  i s  separated  
from the r e t ic u la r  form ation  o f  th e  tegtentum  by a  
f ib r e  zone, w hich, in  th e se  p rep a ra tio n s, c o n s is t s  o f  
more d i f f u s e ly  s c a tte r e d  C e lls  and n u cle i*
R o s tr a lly  an d .m ed ia lly  th e n u clear  mass i s  separated  
from th e stratum  griseum  p e r iv e n tr ic u la r e  by^^stratum 
album c e n tr a le ,  but more ca u d a lly  i t  seems to .b e  in  
c o n t in u ity  w ith  th e  stratum  griseum  p er iv en tr icu la re *  
Laye%,3t
T his la y e r  i s  homologous w ith  la y e r  7 o f  th e su p erior  
c o l l i c u lu s  both in  ch a ra cter  and in  d is p o s it io n  o f  i t s  
con ta in ed  c e l l s  and,nuclei*, I t  i s  narrower d o r s a lly  but 
broader v en tra lly *  I t  appears to  b e-a  r e la t iv e ly  c le a r  
zone because o f  th e more d if fu s e  ch aracter  o f  c e l l s  sirtd 
nuclei*
Laver i*;
This la y e r  corresponds w ith  la y er  8 Of th e  superior  
c o l l i c u l u s /
%
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o o l i la u lu s  in  a l l  r e s p e c ts  except th a t  i t  i s  a l i t t l e  
narrow er, p a r t ic u la r ly  d o r s a lly . V en tra lly  in  # e  
tegm ental co n tin u a tio n  o f  t h i s  la y e r  l i e  th e  la r g e  
s t e l l a t e  c e l l s  o f  th e tr o c h le a r  nucleus*
As in  th e superior c o l l ic u lu s  the la r g e  rounded and 
p ir iform  c e l l s  o f  th e  m esencephalic n ucleus o f th e  t r i g ­
em inal nerve l i e  S ca ttered  in  th e p er ip h era l tone of 
t h i s  layer* They are d is tr ib u te d  m ostly  in  the tegm ental 
co n tin u a tio n  o f t h i s  la y e r  excep t r o s t r a l ly  where a few  
c e l l s  can be found to  be p resen t in  th e  t e c t a l  region*
The c e l l s  can be tr a c e d  as fa r  back a s  th e caudal reg io n  
o f  t iîs  in f e r io r  c o l l ic u lu s #
L avers :, 5 ,and Ô4
These la y e r s  r e s p e c t iv e ly  are in  agreement w ith  
la y e r s  9 and 10 o f  th e  su perior c o l l i c u lu s  in  a l l  r e s p e c ts .
I##bapma% Okylin^prpphr^^ : |
Layer : l i
R o str a lly  i t  c o n s is t s  o f  sm all b u n d le s ,o f  o b liq u e
f ib r e s i  cu t in to  sh o r t length s#  and d ir e c te d  upwprd dhd
' ' '  '
outward* but ca u d a lly  th e  f ib r e s  are tr a n sv e r se ly  d is*  ;•
■ ' - iposed* V en tra lly  th e f ib r e s  are more, or l e s s  v e r t i c a l  ■§>(.
and merge w ith  th o se  o f  th e  la t e r a l  lem niscus# D o rsa lly  '
t h i s / %
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t h i s  la y e r  merges w ith  i t s  f e l lo w  o f  the o p p o site  s id e ,  
the f ib r e s  d ecu ssa tin g  in  th e  t e c t a l  d ecu ssa tio n  o f  the  
in f e r io r  c o l l i c u l u s .  F ib res  from la y e r  2 a ls o  en ter  
t l i i s  la y e r  f r e e ly .
From t h e ir  c o n t in u ity  w ith  the la t e r a l  lem niscus  
th ese  f ib r e s  appear c h ie f ly  to  be lem n isca l in  nature on 
t h e ir  way to  tlie  m ed ia l g e n ic u la te  body through th e  
in f e r io r  brachium, some f ib r e s  from la y e r  2 a lso  accom­
panying them.
Laygr_2*
T his la y e r  c o n s is t s  o f  a dense p lexiforra network o f  
f in e  f i b r e s ,  the d en sity  o f  which i s  g r e a te s t  in  th e  
v e n tr a l h a lf  o f  th e  n u c lea r  mass where the f ib r e s  o f the  
la t e r a l  lem niscus en ter  i t .  The network shows some 
d i s t in c t  tra n sv erse  and r a d ia l f ib r e s  as w a ll .
The tra n sv erse  f ib r e s  appear in  sm all bundles and 
tr a v e r se  throughout i t s  e n t ir e  extent*  D o rsa lly  and 
m ed ia lly  th ey  d ecu ssa te  in  th e median p lane in  the t e c t a l  
d ecu ssa tio n  o f  th e  in f e r io r  c o l l i c u lu s .  I t  i s  th r o u ^  
th e s e  f ib r e s ,  probably I n te r c o l l ic u la r  in  n a tu re , th a t  
t h is  n u clear  mass e s t a b l is h e s  communication w ith  i t s  
f e l lo w  o f  th e  o p p o s ite  s id e .  L a te r a lly , however, they  
bend downward and outward and are in  a l in e  w ith  the  
f ib r e s /
f ib r e s  o f  th e  la t e r a l  ie a n tso tts , which profeahiy a ls o  
d ecu ssa te  to  th e  o p p o site  s id e ,  R o s tr a lly  I t  i s  
eonneoted w ith  th e  su p er io r  c o l l i c u lu s  by o o l l l c u lo -  
e o l l io u la r  f ib r e s*
The f e c i a l  f i b r e s ) on th e  o th er  hand* are innum erable, 
u s u a lly  appear s in g ly ,  and are oontihuous c e n tr a l ly  v/ith  
s im ila r  f ib r e s  o f  th e  deeper ssones*
L a y e r  3 ;
T h is la y e r  I s  narrower d o r s a lly  but broader v e n t r a l ly .  
I t  c o n s is t s -  O f-béth  .trensvera© and . r a d la i- 'f  Ibres-, th e  
former form ing th e  most c h a r a c te r is t ic  fe a tu r e . I t  
g ra d u a lly  nSrrbws down■d a u d a ily ,
D o rs a l ly  t h e  t r a n s v e r s e  f i b r e s  d e c u s s a t e  t o  t h e  
O p p o s i te  s id b  In  t h e  t e d t a l  d e c u s s a t io n  o f  t h e  i n f e r i o r  
c o l l i c u l u s ,  b u t  f u r t h e r  C a u d a l ly  t h i s  d e c u s s a t io n  s t o p s  
s h o r t . Ÿ é n t f a l l y  t h e y  C h te f  t h e  tegm en tum  lA e r e  t h e y  
arh p la c e d  on t h e  m e d ia l  s i d e - o f  t h é , l a t e r a l  l e m n is c u s .  
D l t i r o a te ly  t h e y  bend m e d ia l ly  p a s s lh a : d o r s a l  t o  t h e  
o o r t i o o - s p i n a l  f i b r e s  and: d e o u h s a te ',ln  t h e  m ediaa p la n e  
i n  t h e  v e n t r a l  t e g m e n ta l  d e o u a s a t io n .
The r a d i a l  f l W e s  ;are num erous and  a t  a l l  l e v e l s  
e n t e r  s u p e r f i c i a l l y  t h e  n u c l e a r  m ass  and c e n t r a l l y  e r e  
C o n tin u o u s  /
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con tin u ou s w ith  th e p e r iv e n tr ic u la r  network o f  f ib r e s ,  
Caudally# however, th ey  sweep outward along th e v e n tr a l  
a sp e c t  o f  th e n u clea r  mass*
Layer 4 ;
This i s  homologous w ith  la y e r  8 o f th e su p er io r  
c o l l i c u lu s  and corresponds to  th a t  la y e r  in  a l l  r e s p e c ts  
excep t th a t in  th e  tegm ental co n tin u a tio n  o f  the la y e r  
v e n tr a lly  i t  i s  d ir e c t ly  continuous w ith  th e network o f  
th e  tr o c h le a r  n u c le u s . As in  th e  su p erior c o l l i c u lu s  
th e network i s  continuous p e r ip h e r a lly  w ith  the r a d ia l  
f ib r e s ,  d escr ib ed  a lrea d y .
R o str a lly  th e  deeper p art o f  t h is  zone p resen ts  sm all 
bundles o f tr a n sv e r se  and ob liq u e  f ib r e s .  At a l l  l e v e l s  
th e  f ib r e s  o f  th e  deeper zone are continuous w ith  th e  
s u p e r f ic ia l  p lex iform  network.
The tr a n sv e r se  f ib r e s  o f  th e  tr o c h le a r  nerVe, cu t  
in to  sh o r t le n g th s , are seen  to  tr a v e r se  th e  peripherail 
zone o f t h i s  la y e r  s u p e r f ic ia l  as w e ll  as deep to  th e  
m esencephalic r o o ts  o f  th e  tr ig em in a l n erve, which appear 
as sm all areas o f  tr a n sv e r se ly  c u t  f ib r e s ,
Lavers 5 and 6 :
These la y e r s  are homologous w ith  la y e r s  9 and 10 o f  
th e  su perior c o l l i c u lu s  in  a l l  r e s p e c ts .
s i l v e r  p rep a ra tio n s . /
S ilver  ppepafatlons.
The f ib r e  bundles c o n s t itu t in g  t h i s  la y er  are sm all 
and c u t in to  very s h o r t  lengths*  D o rsa lly  and r o s t r â l ly  
the bundles are o b liq u e  w ith  o b liq u ity  d ir e c te d  Ui^drd 
and outward, but fu r th e r  ca u d a lly  they  are more or l e s s  
tr a n sv e r se . V e n tr a lly , however, the bundles are  v e r t i c a l  
r o s t r a l ly ,  but o b liq u e  ca u d a lly ,
D o rsa lly  th e  la y e r  merges w ith  i t s  f e l lo w  o f th e  
o p p o site  s id e ,  th e  f ib r e s  d ecu ssa tin g  in  th e  median p la n e , 
V e n tr a lly  th e  g en era l d r i f t  o f the f ib r e s  i s  in  a l i n e  
w ith  th e  f ib r e s  o f  th e  la t e r a l  le s n is c u s .  M ed ially  th e  
f ib r e s  merge w ith  th o se  o f  la y e r  2 ( th e  n u clear  m ass)* 
Laver 2 ;
I t  c o n s is t s  o f  a depse network o f  f ib r e s  which are  
d is tr ib u te d  in  a l l  d ir e c t io n s ,  tr a n sv e r se , r a d ia l ,  ob liq u e  
and v e r t ic a l , .  The tra n sv erse  f i b r e s ,  however, c o n s t itu te  
th e  m ost c h a r a c te r is t ic  fe a tu r e  o f  t h i s  n u clear mass*
They tra v erse  th e  n u clear  zone cro ssw ise  and d ecu ssa te  
dorgpëm ediaiiy in  th e  t e c t a l  d ecu ssa tio n  o f th e  in f e r io r  
c o l l i c u l u s .  On th e  p er ip h era l p art o f  th e n u clear  mass 
some o f  th e s e  f ib r e s  bend ventTalward and are in  a l i n e  
w ith  f ib r e s  o f  th e  la t e r a l  lem n iscu s, which probably a ls o  
d e c u ssa te /
é'"â©4 *
â e o u saa lse  in- t h i à  wy- #  t h è  é p ÿ û s l t e  .a id e*
At mil- l e v e l s -  t h e  f à d i a l  f ib t e a -  f r e è l y  e a t e r  t h e  
aueieaSf-'18083:'f ro m  t h e  d e e p e r ''iè a è s»
T he f i b r e s -  e f  t h e  l a t e r a l  le m h ia e u e  e n t e r  t h i s  n o n e  
V e n t r a l ly *
Layer .&-i
Thie' la y e r ' la  narrow er‘dors'al'ly .but broader v e n tr a lly *  
I t  e o n s la t s 'o f  'b oth 'tran sverse  and ra d ia l, fib rea *  th e  
t o m & t \• ednat I tu t  in i' ' the" meet gromWent ' fe a tu r e  *
S a u d a l t y  t h i a - ' l a y e r  t h i h s  O ut g r a d n a l ly  i n  t h e  d e r s o -  
v e n t r a l  d i r e o t i o n #
The t r a n 's y e r s e  f i b r e s  d e ê 'u e a a te  d d r a a l i y  i n  t h e  
t e o t a l - f l é e n s é a t i o n  o f  t h e  i n f e r i o r ' e d ll iO U lu a *  ' v e n t r a l l y  
t h e y  'e n te r ' t h e  ■tegmentum oh  t h e  m e d ia l  s i d e  o f - t h e '  l a t e r e l  
l e a n i s o u s .  t o  .':eome- in tO '' r e l a t i o n  w i th  t h e  d i f f e r e n t  ' - 
t e g m e n ta l  n eù ro n a*
The r a d i a l -  f i b r e a  a r e  e o n t in u o u a  o e n t r a l l y  w i th  t h e  
p le x i f o r m 'n e tw o r k  ;o f  " l a y e r  4  a M  p e r i p h e r a l l y  .■■enter 
- l a y e r . S t h e -  -n u o le a r  'm ass O f - th e  i n f è f i o r  e o l l lô ù lu s '»  
■ sau d 'a lly , however'* t h e y  awe'ep p e r i p h e r a l l y  a lo n g  t h e  
v e n t r a l  b e r d é r  o f  t h e  n u o le e r -  'm ais-..
M yer 4 :
/
f
T his la y e r ,, being  homologous With la y er  8 o f ü ie  
su p erior  c o l l l o u lu s ,  corresponds w ith  the l a t t e r  in  a l l  
r e sp e c ts  excep t th a t  i t  i s  a l i t t l e  narrower and i t s  
network o f  f ib r e s  i s  continuous v e n tr a lly  w ith  th e te g ­
mentum where i t  jo in s  th e  network o f  th e  tr o c h le a r  
nucleus*
The m esencephalic r o o ts  o f  th e  tr ig em in a l nerve  
appear a s  l i t t l e  segments o f  f ib r e s  being sc a tte r e d  in to  
sm all areas o f d if f e r e n t  dim ensions a t  th e p er ip h er a l  
p a rts  Of t h i s  la y e r . The tr a n sv e r se  f ib r e s  Of th e  
tr o c h le a r  nerve,, c u t  in to  sh ort le n g th s , are p laced  on 
each S id e  o f  l i ie  m esencephalic r o o ts  o f  th e  tr ig e m in a l 
nerve on t h e ir  way dorèaiward»
Lavera 5 and 6 i
These la y e r s  correspond r e s p e c t iv e ly  in  a l l  r e s p e c ts  
w ith  la y e r s  9 and lo  o f  th e  su p erior c o l l i c u lu s .
M
RËV1BW -OF THB. OBSERVATIONS.
l*1he tectum is  th a t  p art o f  th e  mid b rain  which l i e s
d o r sa l to  th e tr a n sv e r se  plane p a ssin g  through th e
su lc u s  lim ita n s  o f  th e  aqueduct* It c o n s is t s  o f  a
p a ir  o f  su p er io r  c o l l i c u l i  and a p a ir  o f  I n fe r io r  
c o l l i c u l i /
I'l
é è i l l é u i l ,  é y # é t f  I c a l lÿ  d è v é l # # *  ©àd eepaajltèâ- 
by - a  ;<jrubidt©" f  biftus* ■ ' ' # # '  Buibusi. f  bünd th e  ' 
8u-pé»ibr é b l l l é u i ü s - i s  heStolblbue,, W ith-the sh lo ù s  
1 iiattep 's. e p t i e i  o f  t h é  Bùbm#mal'é. *
S# % b.-b iaé-. o f  ■ t h e  o o l l i c t t l i ;  l e . 'v e r ÿ  : s à a l l  ,âh.
ç 6 # é # # b h  ■ t o  ' t h é  b é re b rih a :, amâ' t h e  v o e re b f llv u a ,. -w h io h  
0 t» @ t 'é o # ié té iy ^ ^ ^  thém  e t b e p t . t h é .  d é b é é l
p e r te ,  b f  . th é f : iW # ib r  ' é è l i l é u l i , . 'id ïie h  .o m  ' é t ï i l  
b e  é e é h  f ro m  t]hê'- e u r f é e e ,
3« The t é e t ’dm':dOét nOt'oontàin^ ehy oéVâty. or-'fentrtO le*
4 .  ' W M i o # : . é b 6 i 0 ù i u e '
À#' ''#m ih #ioÀ »
Te» i e y è r e  h a t e  b é e h  d e é d r  ibed.;. fro m  t h e  - ' e u f f  é e e
tO t h é  éjpeudyftèî.of th é - é d u e d u e t ,  ■ æhié: h e e  TTvosa hW ; Lp a r t i c i i w ^ r b é i g ^ a e d e " ^  ' # o h m e e # t o # m h  
prépératlO iié ae â» th é  earbO l-füdhsi»  ahd th e  
éilV er'''préparât io n s  th e  la m in a t lo h .lé  very  
ih d éfitt.lté*
s,i G ÿ to # - a r o h i té é tu r e . -
( a )  Thé é e l l s "  e r e  m o e tiy  m i t i p o l # '  t a  n a t u r e  
bélO hg'tag-:' t o  t h é '  ^ e m l i  ' e t e l l a t é  t # é  | a  '- la rg e  
'hd inbef o f  l a r g e -  é t e l ' l é t é - 'é 'é l l # '  î e  a l a o  p p é a e n t  
hér©  and" ' t h e r e  - p m t  i o u i e r i ÿ  l a  l a j r é r s '5 , ,  6 ,  a a d  7 
/
m(b )  Layer.® 8 t o  0 m erge ê a u d a l ly - w i th  
l a y e r  s ( t h e - n u c l e a r  m aes) O f the 
i u f é r i o r  o o i l iô ù l u s »
(o ) T he e e l l®  o f . l a y e r  7  a r e  ; w id e ly  a e p a r u te d  
b y  w e l l  sp à o e à  i u t e r t a l e *
(d )  The m e.B eheephalie  a u e l e i  o f  t h e  t r i g e m i n a l  
n e r t e  a p p e a r  - a s - l a r g e  ro u u d e d  'aad p i r i f o r m  
e e l l s  ® e a t té r e a - '® ia g ly  -ih  t h e  peripheral
.part'of ' layer s-moetly i n  ' It® -1egmeatai
e e n t i a u a t i o n ,  b u t  a  few  a r e  a l s o  fo u n d  
i n  t h e  t e o t a l  a r e a  i n  t h e  o a u d a l  p a r t  
o f  t h e  s u p e r i o r  • o o l l io U lu s 'i
( e )  p r o l i f e r a t i o n  O f t h e  ependym al O e l l s  a t  
t h e  l e t e l  o f  t h e  -p o s te r  io r .  ,eo # # is® u re  
fo rm a  t h e  eu b -O o m m lssu ra l o rg an *
0 # y i b r O - e r e h i t e o t u r e  /
► •/£ ■ L - i
0* F lb r o -a r é à ite c tu r e .
{«) Layers 1 'and S do not eontain «nÿ 
myelinated f  iWée- eta&ébié 'with iron haematexylin, ' ' 
but 'ôonsiat éf - fine"uhÈye'iihated fibres,, or 4#
fibres. too th-ihiy myeiinated te .stiia with '
y■ ï-îfy 1ir o n  h h em ato iy iin ,(bi The liiyeitnated fibres of the stratum ,
opticw a are rep resen ted  Ih - la y e r -3', They are  
more d eep ly  p laéed  in  t h i s  form then  in  th e  
Submaminals#
{«) The f ib r e s  o f  la y e r s  4 and -S d een ssa te  
f r e e ly  in  th e tectum  and th e  posterior" ç o tm issu r e . I(d) The f ib r e e  Of la y e r  7 form t h e  r e s p e c t iv e  '^3 
te e te -b n lb a r . and teetO"*tegBïentâl tra ets ,.-w h ich
n et o n ly  e e ta b lis h  éommunicat ion  w ith  # e  
d i f f e r e n t 'te g È è n te i■neu ron s■o f  th e  same s id e  * .
I
'6
L A ' 3
but a ls o  deCUssat© in  th e  d o rsa l and v e n tr a l  
tegm ental deouasatlonS th ereb y  oot^ng in to  
r e la t io n s h ip  w ith  t h e  tesm ental neurons o f  th e  
O pposite a id e  a s  w e l l .  *>:
The /  ::ii
■ . .  ..-Ir
* a#  *'
The f i b r e s  o f  t h i s  l a y e r  d e é ü s s a te  f u r t h e r  i n  ' 
t h e  t e o t a l  a® w a ll - - a s  i n  - t h é  :p o # ta f  1 #  b t i w i a a u r  a  *
%r th a é e .  t e o t a l  ahd  ' t e g s i i n t a l .  i e o h i s a t l o n a  a  
w id e s p re a d  'b ' l i n t e r a l  c o r r e l a t i o n  h a s ' b é e h  
e e t a b l i e h e d  b e tw e e n  t h e  two'' - o o l l i o n l i *
The f i b r e s  o f ' ' t h e -  d o r s a l : ' t e e t o e b h l b a r -  t r a o t  
OOffié' i n t o  d i r e c t  r e l a t i o n s h i p  ■ with t h e  m ed .ia l ■ 
l o n g i t u d i n a l  b u n d le  and  t h e  o o n lo m o to r  n v to leh s ; 
b u t  no  d i r e c t - 'O o n n e c t io n  oiwh-■■bi--tre o é d -  t o  t h e  
t r o c h l e a r  n n c l e n a .  p r o b a b ly  b o th  -the o c n lo ia o to r  
and  ' th e -  jlw o o h lea r ' n u c l e i  r é é e l t e .  o o n h e r io n s  f ro m  
t h e  _ s h p e r i O r 'o o l l i e u l u s ' th ro u g h  t h e  f t e d i a l  
l o n g i tn d  i n a l  -b hnd le*
(e )  The r a d i a l ' f i b r e d  a r e  d i s t r i b u t e d  th ro u g h  
t h e  d i f f é r e n t  l a y e r s  Of t h e  s u p e r i o r  c o l i i o u l u a . 
© e 'n t r a l ly  t h e y  o o t t i^ n io a t e ' 'w i th - th e ' p e r i V e a t r l c u l a r  
n e tw o rk  a n d .p e r i p h e r a l l y  a r t e n d .u p  t o  l a y e r  1  a s  sh o îrç
- i -I
th e  s t iv e r  preparations*
(h) Gaudally the su p erior  c o l l i c u lu s  i s  
connected  w ith  th e coxresponding in fe r io r  
c o l l i c u lu s  by th e  c o l l i c u l o - c o l l i c u la r  f i b r e s .
5» I n fe r io r .O o ll ie u lu s .  
a;« Lam ination.
The in f e r io r  c o l l i c u lu s  does n o t show so w e ll  
marked lam in ation  as th e  su p e r io r  c o l l ic u lu s ;
but s t i l l  th e  la y e r s  1 , 8 ,  9 ,  and 10 Of th e
Isu p erior  c o l l i c u l u s  are w e ll  rep resen ted  in  th e  
in f e r io r  c o l l ic u lu s *  Layers Z t o  6  o f th e  
su p erior  c o l l i c u l u s ,  howeVer, are rep laced  here  
by a homogeneous oVal mas® o f d i f f u s e ly  s c a t te r e d  
c e l l s  and n u c le i  which c o n s t i tu te  t;;-.: c p i  -..-.f ;; ■ 
the nu clear mass o f ; th e  in f e r io r  c o ilic u lU s*
Thus from the, sucftface to th e  ependyma o f tx e  
aqueduOt th e  in f e r io r  c o l l i c u lu s  shows on ly  s ix
B»f G y to ra rch itec tu re ,
(a ) The c e l lu la r  a r c h ite c tu r e  o f  la y e r s  1 , 3 ,  
4 ,  5 ,  and 6 corresponds in  a l l  r e s p e c ts  to  the  
la y e r s  1 , 7 ,  8 , 9 ,  and 10 o f the su p er io r  c o l l i -  
c u iu s . /
(b) The nçeiéài*: laass ( la y e r  8) eeh a la ta  ^  
e h i e f i y  Of a # iL ,e t é i l© b # : 'é é l l  but a \# e .a t  - 
à im b e»;éf  ^ xlapge'ksteiiat are e ie e  # è e e #
.seabbéiéd'-dihre^ # # e  in  th e
r e s t r a i  'bhan'-'ân.'bhè'''b:àÇàél:’^ ^^  -.of' th e' Im ferlb r ' 
é o l l io u ïh s .  ' - :% é'-'ëeil#ar#;;,% r Ih'-.a 'd iff ile e  
mama# . With, d i s i l n ô t  ' Ih téréeilù lcÉ - epaoee between .
th é » . . . ' . . .  a
(è )  The -eeïÿè' Of ’ th e  ' W eeh eep h # ie:' W éléuë'',Of
. ,  . . .  ' X , . , / - '  '  .  .. ,  . '  .  . .  /  y  V . .  ■ ' , - ' 3 -  ' ' ■ ' ■  . .
th e  ' t r i |e m ih a i  h e #  ' e #  be' ttaeed(' e^.:'#W)b%d^^^^  ^
th e  ' eaudei''#0it3'ef'3the'- # Ibr"
.# b e y .# e 'i0 p e 8 e W ('e l^  
o f : l a y p r , 4 ' ^
but'W itk^liy'M a .'f e # . b e -  'f
t e e t a l '  t e g ie h  w .e # /  M
9.:
'  f  'V"-,
%  i
si0.» Pibre-aréhlteeture /
:#
0» y ib te-arch iteétü iÿa*
(a) fM ' «gréilhâtéâ f ib r e s  of' l a y #  1  boiong  
p e r t ly  to  th e  l a t é r a l  lomnisUQ and p a r t ly  to  th e  
f ib r e s  o f  th e  n u olear m é é e .( la y é r  S)*
Thé f ib r e a  o f - t h i s  la y e r  à eo u ssa té  to  th e  o p p o site  
a id e in  th e  w a ll o f  th e  t é é tu fc  
( b j . The p iex lfo iti-, network o f  th e  m yelinated  
f ib r e s  o f  th e  n u e le # 'm a ss  i s .d e n s e r ' in  i t s  
■Ventral h a l f . . D ors'aliy th e  network i s  oonneotea  
w ith  i t s  .fe llo w  o f  the:' o p p o site  s ia e .,b y  in te r *  
O o liio u la r  fibres'* V e n tr a lly  w ith  f ib r e s  o f  th e  
oorçeep on d #!' l a t e r a l  ,leSm ispûe,' and o e n tr a l ly  
w ith  th e  deep er'leyor® -b y  th e  r a d ié l- .fibres'*
(0) The fibres o f  l e y #  3 '.are a ls o  r ÿ é l in é t e d , 
T h ey d eeU ssa té -d orsa lly ; ih  th e 't e o ta l '  oomiai'ss'#© 
o f  th e  in fe r io r  o o l l ie u lu e  m &  'v e n tr a lly  e n te r  • 
th e  tegmentum to  come in to  r e la t io n  w ith  i t s  
d if f e r e n t  neurons*
(d) is y e r s  4 , 5  and 6 iorreapond in  a l l  r e s p e c ts  
w ith  l# y e r .8 ' "and. lO'Of th e  sn p er ier  c o i i io u iu s  
e # e p t  th a t  t h e  p le r if o r #  network o f  ; la y e r  4  i s  
éénao'é'ted: in  i t s -  tegm ental eo n tin u a tio n -w ith  
s im il# .;  network. Of th e  tr O o h lo #  nueiem#.*
/
s.
f
. ■• ■ " ■ y% '.9r. % ' - : Y /  " '' ' - \ - •• ■ 'f'y-
(e )  Thé nuClaar màss o f th e in f e r io r  c o l l i -  
cu lu e  i s  th u s e n c ir c le d  on #11 s id e s  by a Bene 
Of m yelin ated  f ib r e s  vdiich appear to  form a 
surrounding C apsule fo r  it*
f'.;A
; Y
s
■I
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In fer io r  o e ï l io ü ll  àrè a^aln faàeâ w ith oho onothér^
median plané e o n s t itu t ln g  t i is  te o t™  aîià /ÿpninins iske y e o f  
o f  th e  aqiu«auètk
Sig»:4? p fé sé iita  o u t l in e  dyWing#-- f f W  'th e .'ÿhotogpaphB ■ 
showing th e  la t e r a l  sû r fa é e s  -oit- th e  rèppeâéntà% itë''hralûa ' 
o f  th e  Trertehiate s e p ie s  , *• .p iso e s’ -ià a M èn 'perJf)'» 
aiaph'ihià' , ( # 0 g ) r e p t l l i a  .(green l i r a r d l  i . ares-'tdnnieàtio 
fow l) '#&- '##!$& ' (whit'è r a t ) .  the. le n g th s  Of th e  :'hcalns 
.hare:been'.kept-the, same in  a l l  ea ses  e ith e r  .-fey rèd n etio n  
or hy m a g n ifien tion o f  th e ir  a i i è s  t o .g ir o  .an approximate 
id ea  o f t h e  r e la t iv e , s i t e  o f  th ree  'fundam ental p a r ts  o f  
th e  :hr,a'in -  .èérebrum^ opfeie l o h e ‘aad 6 'ereb e iin m res  seen  
from-', th e. -surtaoe « I t  i s  e y id sn t  from th e  f-Iga-ge' th a t  .in
th e  piaoes' Isaiiaon parr) th e  -optic-' lo b e  appéatà.-'.tp.4 p # ;n a te  
th e  e n t ir e  'b ra in 'i.fermlmg the. la r g e s t  o f  -'thlt© parts*- ' - Both 
th e  cei%brwi '$ M  .--the' .'oerebellum -'.are,r è l à t i v e ly  .much- .sm aller  
in  'SiK®,the..form er- p a r tic u la r ly -  h e in g -y ery  poorly.•aSyeioped:' 
ana - form ing-the: .sm allest, 'pert-» m e  --Optio "lob e -l i S s ' -in 
o.ontaot : w ith  th e  •;oer®brua' .-:anâ'',.thé •Cef-ehSllUm -^''- b S t '- is-'-hot 
orerlapPea-'-hy’-them '»'-.-m.-.thé- 'amphih.ia.'-(frog-) -thé/®.erShrum 
shows =-more:',gr'owth#-;anâ-.p r e s e n ts ,a  smooth surfaoS* The 
o p t ic  loh e,- though- w ell-form ed-»'•is -relatifp iy-;, to  th e  - 
cerehrum» -sm aller - than ' In-' th e  - f i s h . I t  ' la.-.-separated from  
the.-.oerahr#.'-''hy t h e  dieacephaiG n which -is  -y is ih ie  from''- th e  
d o r sa l .aspect» - -ihe'''Cerehéllum' i s  --yer-y-'poorly .d.eyelOped- 
a a t '-appéarsi'-às a/thini:-fiat-tenea'ttruotttre':lyihg.--in .- '-
con tact w ith , th e  o p t ic  lo b e  caudally*'
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..........
la . m e  r e p t i iM  ( g r m ' i m m ) , '  as
Cerebrum a t  i l l  p resè iits  a arnoom aù rface , ahd th é s iz e  o f  
th é  o p tic  lobe»- r e l a t i t e  t o ' th a t o f -m%. cerebrum».''is'---again , 
am àllerv B ut th e  a ieaoep h elon  la  this-'-form-»'- m lik e '  th a t  
o f  the'-'frbg» -caaaot- be seen  on th e  su r f  ace between th e  
o p tic  I'obe and, th e  berébrum*, She-optic' lo b e  i s  -.p a rtia lly  
overlapped- f  O a tra lly  by - th é  ■ cerebrum 'end: caU dhliy : by th e  
cerebellu#',. which- i s  s t i l l  very  pbbrlÿ 'deyëlopeà: appearing  
aa a th in» smooth»- end f la t te n e d  e tfh o tu re  f bÀ-ing': th é  
siftHllest- :part'-'-of th e  b ra in . - la.--the --aves- {d b m ls t le ;fo # l)  
th e  -oerebrUm-' ahows'-; mbrkea: eo cen tu a tio n ' o f  growth- 'although  
it -  s t i l l  p resen ts  a  smooth-- su r f  a ce .- $he-'size--of'>hht-'-ioptio.
lo b e ,---re la tiv e  to  that'-Of ' -thh cerebrum:,: -ie-:;'still&'smalleri 
i t - i s ,  e v e n -inôl-ler than'-that Of .''the -'.cerebellï#-, '-mich- ehows ï |  
more growth- ' in  - .th is , .form and p resen ts  ■fisstoi'es*- ■ ih e  o p t ic  
lo b e , u n lik e  th a t o f  "the litafd,-»- i s  m r k e d iy  Overlapped--- by
. ‘ ' f t-' . i, % , - r -=r. >. V • • * '  "
t h e . cereh fins a,#-: th e  .'-.çerebèliW* ib  -thè-.-mafemal, (w h ith  -rat-) - M
t h e .-,-bfrebrum, 'shbyrs-- e n o r # #  - - -g r p # h 'it s -  eür'facé-'being - o
s t i l l '  smooth in  th e  rat,- end  ^''forms - th e ' l â r # s t ' t he  
most -dominant-part o f  th e  b ra in . : 1»he''teotum''i s  -::markedly
reduced 'Ih- s ito ' '#.d .bonst-ltu tes - th e  'sm allé.st''ef th e -th r e e  
p a rts  o f  t h e - ‘'hifain, b ein g  alm ost -com pietsly ' ' overlapped  
by th e  ■eerebruto -and- ' the-' 'cerebellum' e r o e p t '' the-'dorsal.-:- p a r ts  
o f  i t s  in f e r io r  - -OOllicull--, which a r e - 'v is ib le  from.- the-' surface:;'! 
Richard #weh (^ 6 8 ), Who made----the-..same--,observation,--.-'statSd.
’ ■ ' g ' .
t h a t  t h é  .♦ h ig é ia ih é iy  h o d ié s - 'a r è  m éré  o h ' lé a S , é x p é t M : : # ' t h e  ' -j| 
e u r f e o e  b é tw é é n " th e  o e r é b r e l  h e m ié p h e re e  and  t h é '  O é'réh é iiu m  I  
In a l l  itw rsup iàis '-,- in-.'many- re d sn ta '» ' -in  a l l  - $ n $ e h t i v # e a ,  and 
i n ' b a t s .  ' ï h é 'e i z é s  o f - t h e  e m p e r io r ^ a n d - th e '- in f é r ic h f ' |
e ô l l i è n l i - V ery, i n  d i f f é r e n t  mhifflaals (R« Oweh, *d8; @t*George:-;
K ita l t ,» . » 8 iî  ‘ t a p p e r s »  H uher ..and-©rpaby» ■*S8)'* . i n  t h é
w h i t e - - r * t ,. -how ever-, t h e  .a n th e r , h a a  'n o ted .: t h a t / - t h e '" . i n f e r i o r  
o o l l l é t t - l i '  p p é é è n t; mere, marked- d o r a a l ' -y rem in énoéé ' t h a n ' t h e  
s u p e r i o r --h e ih g '- e m a lle r , s n t e r o .^ p o e t e r i o r l y  b u t  l a r g e r - - 
V e r t  lO e i iy - th a n . 'th e . . - - ia t te r *
COttparlng-.-in. th ie '-.w ay . t h © 'o p t i e  lo b e s  i n  t h e  d i f f e r e n t  
r e p r e s e n t a t i v e  b ra in s .. ,o f .  th e . v e r t e b r a t e ' ' k in g d o m .:.th e re : 'is  
ev id en O e  fro m  t h e  above' - th a t -  th e . 's-iz# ' o f  -the ' lObéa». - a s  
o b s e rv e d  fro m  .-the - s u r f  aoe.'-'.and r e l a t i v e - tO'--'th.é-.--.S'itè'o f  t h e  .# 
e e r e b r u f t ,  i s  l a r g è s t  in - - th e  f i s h ;  a s  •é v o lu tio n - îh 'o é .e e d 's  
t o  t h e  h ig h e r - .o r d e r s ,  i t  u n d e rg o e s ' ;a p ro o e s s  'o ' f ' r e g r e s s i o n  
i n  . s i r é i . ' r e l a t i v e -  to t h a t , - o f  t h e  éé réb ru m 'ï ffihis'--'has‘-r© e 0h ed 5  
i t s  mat.imut t - in  t h e  m ammals,. w h e re ' t h e  e q u i v a l e n t '  o f  t h e  sub*  i  
m asm a lien  'O p tid  ' lO béS y t h e  teO tU a,- h a s  b e e n  'reduQéd.', t o  't h e  4 
minimum, siS©'* .® h ls  :i'a p a r t  i o U l a r i y ' t r u e  o f  t h e  s u p e r i o r  
e o l l io t t l i , - . '  w h ich  - ar.o hom ologous w i th  t h e  O 'y ti#  - t e o t a l  '■' p a r t s
-  . . .  .  .  y  f  >  u 5 <
O f t h e . - o p t i o - l o b e s 'O f ■'thé-sUbmàîBttals'i !Éhl's-;-gradUal 
r e d u c t i o n  i n  -sige  -.-of '- th e  .o p t ic  lO bes- - in- 'phylogény-. Is-'-.'also 
e v i d e n t  in - ' t h e ;  ontoge%y- o f . ' t h e  b i r d  * s  -brain:» .-w here '-the-: s iz e -  =■§
O f . t h e . O .ptio-:'l0 b e , ' ; r e la t iv e . -  -to ..t-ha t. o f :  : t h e  .:O éréb r# * :'';h # .# iS b # 0
. - .. /  ' :  ' ..
às àge-advattcés* 'Wmp#ing;%he bràlnèOf a éne-d;^ : -old 
oKlék' and - 6  - a d u lt  'fo w l - (8 yra*- +. ) ,  I t  is -q u â té -o lo é c  th a t  ' . |  
thé:-'■growth of the ' eerehrhl ' hemisphere 'is muéh 'groethr ■'then |
that' Of -the optic lobe '(#ige *84, ■■ Ibis 'hah:éléO'--héea ,|
stetot'hy a#:' sutler-i»4à|i in'his Observetloma-on- the.:'-hird's '.| 
bre'ih'be fOiiowsi. "the - oorpOre ' -b'igemiu* .#a -bhe.eerebrai 
hemisphere .-ihoyeese:'markedly .ia-.-site la.'.tie ,first'-'thirdf. or 'i
là' 'the'.first .hh|fi ofi'the enbryOhio.- period '. *. .'the-".;^ 'ewth 
of- the ehipora'.higemMe -is' 'OOhsiderably smaller' ih'- the. 
later, eiubryoa'io ma the ■whole post embryonic period;, than 
thttt..Of:-the-hemispheres.-md. thè O’eréhëll'üa".» .Thus-' tt'
oppeers .thht "when the'. bro#s of ■ the vertebrate seri#" are 
brought to .the. seme, length* '.the-.Olze■ of . the■ opticcteotum, 
relative to that of i .the- eerebrum» .as' ^Wdioated by the erteat ;; 
of their ' #ee surfaOes', diminishes ae the-vertebraté-'sfries- » 
is aà'eended » . %u'entitàtive'■'estimations of - thé'' .volumé' - of 
the optio tèetum, either 'absolute, or'-reiative' to.-that 'Of 
the whole'Of." the ■ br'ain,• have 'not, b'cWver"» ■ been made:*
BS'oh o p t i c  ' l o b e  i n  t h e  ■ subaem m als ' o O n ta in s  ' .a :Ç a v ity , 
t h e  o n t  iC'.'v e n t r i c l à 'v .w h 'ioh ''no t - o n ly  '.c o m w h iO a te s ' w ith '.'- it 's  
f e l lo w '' Of - th e : ''O p p o s i te  "'Side, fo rm in g  ' a  ' 'Ç 0i#on ' v e n t r - i c h l s r  
e s v i t y  b u t  "a i80 '"C o#un ioa t@ 8  - w ith  t h e 'a q u e d u c t  of ' t h e  m id - 
b ra in '*  ' The o p t i c  '.V e n tr io le " ' t h u e  'a p p e# s .>  to-' " be''' ,aa '-eae tèn sio n  ' 3 
O f t h e  a q u e d u c t - a s  n o te d  b y  d e  l a n g e  ( »10) i n  'h is ';  d e s c r i p t i o n
 i i -
o f  th e  -Walme o f  th e  e e lâ o h lm ia * t e l W a t a ,  -and ganoids#
a a th o r  a g ré é e  w ith  O.iT* Ê e rr lb k  however» t h a t  t3io
l a t w a l  re o é e e  o f  th e  v e n t r i o l e  does n o t fep%*eeont th e  
en loue llm lta n a #  (Dhle e a lo a e  l i e s  in  th e  l a t e r a l  w a ll  o f  
th e  aqueduct v e n t r a l  to  th e  to r u s  a e m lo iro u la r ie  and lo  
e p e o ia i ly  marked in  th e  fro g »  le e s  so In  th o  ll% ;urd, mid 
la  v e ry  i n d e f i n i t e  In  th e  f l e h  end th e  b ird #  In  th e  
manmola i t s  p o s i t io n  in  th e  l a t e r a l  v m ll o f  th e  aquoduot» 
v e n t r a l  t o  th e  i n f e r i o r  o o llio u ltk ^ , i s  q u i to  in  a^ i^p '^ooment 
w ith  i t s  p o s i t io n  in  th e  suhmmmals $ w here i t  l i e s  v e n t r a l  
to  th e  to r u s  é e m lo lro u la r ie »  a  atruotuh^e honK^logous w ith  
th e  i n f e r i o r  c o l l io u lu e  o f  th e  m am m le,
The o p tio  v e n t r i c l e  1$ v e ry  w e ll  developed  oiid w ld o ly  
d i l a t e d  In  th e  f is h »  frog», and l i z a r d # T h is  hae a l s o  boon 
d e so rib e d  by 0#J» E e r r lo k  (*17} in  E e o tu ru e . I t  i s  e l l t -  
l i k e  in  th e  b i r d s ,  end th e  a u th b r  h as n o ted  in  agroom ont 
w lth  /Kappere, Huber and G resby ( t h a t  t h i s  s l i t - ^ l lk o
form  m ight be in t e r p r e te d  a s  a  d i e to r t l o n  o f  th o  v e n t r lo lo  
a s s o o la te d  w ith  th e  v e n t r o ^ l a t e r a l  s h i f t i n g  o f  th e  o p t io  
lo b esc  F in a l ly ,  i t  1$ t o  be rez&arked t h a t  th o  te c tu m  3u 
th e  mmnmale» a s  re p re s e n te d  by th e  v A ite  r a t ,  o o n ta ln u  no 
v e n trio le ©
The o p t io  v e n t r i o l e  d iv ld e e  each o p t i c  lo b e  in  th e  
aubm atmals in to  a  r o o f ,  th e  o p t ic  teo tu m , and a  f l o o r ,  th o  
to r u s  e e m io lro u là r la ^  w hich m erges W ith th è  tegnentum  o f  
th o  m id -b ra in#  Di th o  lov/er v e r t e b r a te s  th o  o p t io  t e c t um■.Si '  ;  -  • • - . ‘. - 4  .  . . . "  ! . .  Ï . . '  -V  -»•• ;■' -©  # '  I  u ' .  ,  u n .  # # # *  | |  W l '  .A ! W W W #  • i r 3 4 -■i
r0 O 0 % G 8 ''fo r .} tb e 'm o s t'p a rt . 'T h #  is:,
p o r t i ô u ia r iy  t r u e  in  th e  t e l e o s t  t r a i h  ^  . a s  B e llo n o l ( *86} 
and # * ien a  K appera (*89) have a lre a d y  p o in te d  out* F o r iv} 
t h i s  reàq o h  th e  a u th o r  oO neldere t h a t  th e  o p t io  tGotum in  0  
th e  submmmals should  n o t be o a l lo d  m ere ly  **thO teo :tW %  ao 
euggeete%  by some w orkOre, s in c e  th e  teOtum  in  th e  .mammala #  
In o lu d ee  b o th  th e  s u p e r io r  and th e  i n f e r i o r  o q l l io u l i#
The to r u s  s e m io lro u la r la  o f  fl8h»^ :amphiblan8 and re p til^ ^  
h as  been so o a l lè ô  beoanao I t  form s a: a e ffilo lro u la r  o lo ’sration  ' 
it i  th e  f lo o r  of- th e  o p t le  V e n tr io le .  , I t - h a s ’j-./how©?©?» besrii.M 
namsü a i f f e r e n t l y  by l l f f e r o n t - .  o b se rv e ra  -  ©'«g. ”oollioulî'*:§5
by Hâbl RuoKharci saiâ G.L* H orriote as  s ta te c l by K appora {*86 )•»•?; 
« i a f é f l o r  o o ll io u la r .-  eainenc©'.* by K apperà ' ( *80». ■♦SI, ♦•S9) 
aaâ S batok lin -( 'isO i» .'' l o o l l l b u l i  p o s te r lo re 's ’* by A .F roc lo rikse  *1 
{*SX)-i àââ- '"oorpua -poBt0%*lu by: IMber #6#' Orosb'y ( *30) «
Ï2. .thb;bl%a- ■I'ba -Hoaolbgue'l- though aeso rlbe 'â : a s  havlmg th e  
smu0. ■ position  .:sttû, ôow ob,tiott© , bas been, o e lle a : th e  g a n g lio n  
la 'b e re lo  by  %l%llbnbe% ( ♦08) and' m c lo u s  m osonoopballoiis 
l a t e r a l i s  ' pax»©': a o r s a l lS  by  I r io n s  ICappors (•♦SI)»
:Jn-.-'tbe to le o s t '.  th e  o p t io  y o n t r i e l e  ■ i s  v e ry  w e ll
developed ' and e x te n d s : .to ' th e  .'oauftal l im i t ' o f . t h e  o o t io  lo b e * .*
. . ' ■ , . • ■  .  ■ .>hA to r u s  . so B iie iro u la r i 's - i l 'o s -  l a  tb o  f l o o r - o f  th e  o p tio
v e n tr iG l#  t;lirough.Qb.t : i t s  r'o'stro**oaM.dal''03ttent- a'nd i s  under
co v er o f  t,bè o p tio  .;to.çtU»« % kl-iKç.^^(f&ro@:: and, th© ‘l i z a r d
I t  doAS not;- a.pprobôb'.;.tiîé'’itïsû;.:lan-.‘p,l(àië; tb.î.un'dbrg^ *
w ith  i t  s.. f e l lo w , o f  .\.th o '/o p p o s ite .- side'* '. ' ..It-'-.ls fu r'b iier 1
' " " y y  ' - \ y  - T ^
êcm aroàtèd  in to  a  moclïàl and a  l a t e r a l  am inençç bv a  0
y é m tr lo u la r  g roove t h l a  d iv la lo n ,  how ever, la  W t  fouM  %- 
In  th e  o th e r  aubmaimala * Ib l a  V ery p ro b ab le  t h è t  th e  §| 
m ed ia l approaoh o f  th e  to r u s  a e m lo iro ù lâ r lê  In  t h i s  form  . î 
h a s  been  p re v e n te d ,b y  th e  va lV iila  o f  th e  oerebelium ^ a  ;
a t r u p tu r e  ooneplououa in  th e  t e l e o a t  and d ee o rlb e d  by %
A rlene  K appere ( *89) ae  th e  r ô e t r a l  e^^tenelon o f  th e  b a e l -  % 
a u r lo u la r  p a r t  o f  th e  o ereb e llu m  In to  th e  d p t lo  v e n t r ic le #
The fu s io n  o f  th e  v a lv u la  Of th e  oefobp llum  w ith  th e  m e d i^  
eminenoe o f  th e  to ru e  é e m lb ir e u la f ia  dlV M eP th e  aguediiot 
from  th e  oommon v e n t r lP u la r  P a v l ty ,
The to ru e  lo n g i tu d in a l ly  l a  a n o th e r ,# r u o tu r e  
ponepiououB In  th e  t e l e o e t  f lp h  and l e  ohaOnt In  th o .O th e r  ^  
r e p r e s e n ta t iv e  v e r te b r a te  b ra ln e *  I t  a p p e a ra  a s  a  m edian 
ou tg row th  from  th e  ro o f  o f  th e  o p tio  v e n tf lp le ©  A ooordlng # 
t o  A rlen s  E appera (*89) i t  a r l e e s  from  th e  d # p p r  g r a n u la r  % 
la y e r  o f  th e  o p tio  teotum # The /a u th o ri howeVOry does n o t
. ‘ " -'y]a g re e  w ith  t h i s  v iew ; frbmith8'po:3m.t%of vlew^ g reaeyauatom y !
anü h ig to lo g y  th a  l>03?ua lo a g i tu û ln a l i a  , . to-his-opiB .iQ W j i s  'ÿ;| 
fohraecl by th e  fh s lo n  in  t h e - sieâieffl. p la n e  o f  two s e p a ra te  
p ro o esaes  p y o trM ln g  to to  th o  v o n tr to lo  I'rom th o  d o ra o - ' ;
m oû ia l paa?t o f  th e  o p tio  to o tm ; , a l l  th e  la y e r s  o f  w hich a re  ;
re p rô se iita d  in  i t s  fo rm a tio n . i ’h i s  i c  p a r t i a l l y  in  i
’agreement with Kappèrs, Buber and Orosby ( *36 ) .  The author ■'. | 
l a ,. héwéyer':» o f : the;: aahie opinion as Kapparn (*89) that I t
: i 
Î
i s  l a r g e r  d im lm lsh ing  In  e lÈ e q â û d e lly
where th e  two hm lvea rem ain  a e p à ra te#  The to r u s  -
lo n g l tu d lh à l ie  la  ah e e n t in  th e  e o la c h ia n e  (E ap p efe , *06)»
l a  th e  f r o g ,  ae  In  th e  f le h *  th e  t o r i  a e m io lro ü la re e  ;;
l i e  uncles', oovef o f  th e  o p t ic  tscijuva th ro u g h o u t th e i 's  s o s t r o -  *| 
oaiidal e x t e n t . The wia© m â -x ^é l l  foSHteS o p tio  v ô ù t s ïo l s ,  
milite© t h a t  o f  th é  f  i s h , does n o t ex ten d  to  'the c a u d a l l i m i t  '■ S  
o f  th e  o p tio  lo b e  b u t g topa s h o r t  a . - l i t t l e  beh ind  th e  l e t e l  ■;|
o f  fu s io n  o f  th e  t o r i  a e m io iro u la re s , v& loh, b u lg in g  in'So ..|
th e  o p tio  v e n t r io le s  fu s e  in  th e  m edian p la n e  a t  th e  r o s t r a l  |  
l e v e l  o f  th e  troohleea? n u c le u s . sep&rh'fcitfg th e re b y  th é  o p t ie  
v e n 't s lc l s  from  th e  a tu e d u o t. The fused- t o r i  form  tli® ro o f  ■%■ ' ; ■ ' ' ' . "go f  th e  aquedUct as  d o , th e  i n f e r i o r  o a l l l o u l i  i n ' t h e  msjùtiials. 'f# 
M  th e  l iz a rd »  to o ,  a s  In  th e  frog»  th e  o p t ie  v e n t r i o le  * 
i s  wifle , _&n|.: does n o t extend, to  ■ the :-eau S al I 'to iit  o f  th e  y
o p t ie  lo b e  I • u n l ik e  th e  f ro g  i t  s to p s  s h o r t  f a r t h e r  r o s t r a l :  i'l
♦ward J u s t  a t  th e  s i t e  Of- fu s io n  o f  th e  ■'t o t  I' s ë B ïie ir e û là re s , i  
w hich m eet and fu s e  w ith  each  o th e r  in  th e  sJiedian p la n s ' a t  .ci 
th e  cau d a l l e v e l  o f  th e  oculom otor a u o le u s  f o r a ia g  th e  r o o f  ('''' 
o f  ti le  aqueduct « h n lik a  th e  fï'og»' however» th e y  .ere m o t 
covered by 'the o p tic ,  tec tu m  th ro u g h o u t th e -lr  r o c t r c ^ c a M e l  "4 
e x te n t , t h e i r  most c a u d a l p a r t s  being exposed to  th é  su rfa o e  *
.Îbeh ind  th e  Q'ptic tco tu ra  ly in g  u nder - cover o f- 'th e ' c e re b e llu m  s-§ 
a  e.o»idltioa v e ry  l i k e  t.ha t;-o f ,t.he i n f e r i o r  o O lllc m ll: o f  th e  '-Î 
mapraals» T hie  1$- al8p;%lh' agroem ont iw ith  A, F re d e f  Ik se  - ( * 8 1 )0
%  th e ' bird, 'th e  o tt t lo  v e n t r i c le ;  is . .-aXit-^lilre as  though  
a trG tohed  In  aaao o là tlo A  w ith  th e  d lvergenàG  o f  tW  o p t io  
loboB* A8 in  th e  feo g  and in  th e  l i ia a rd .  I t  does n o t 
ex tend  to  th e  ô au d é l l i m i t  o f  th e  o p tio  lohO© The nuo lene  
m eeenôephallouB l a t e r a l l e  p a re  d03?8hlie, homologpna .w ith  
th e  to r u e  e e m io irô h la r le »  l i e s  o o m p le te ly  n n d er oover o f  
th e  o p tio  teo tnm  as  In  th e  f i e h  and th e  f ro g ;  h u t u n iik e  
th e  f ro g  and th e  llE sard , i t  doee n o t approach  th e  m iddle 
l i n e  to  fu s e  w ith  i t e  f e l lo w  o f  th e  o p p o s ite  eM e# T h is  
à la o  m ight he a a e o o la tè d  w ith  th é  W n trO '^ la te ra l  s h i f t i n g  
o f  th é  o p tio  lo h e e  in  th e  b ird ).
th e  w h ite  r a t  th é  teo tu m  la  oom prieed o f  .a p a i r  o f  
eupei*10r and a  %)alr o f  i n f e r i o r  o o l l lo ù l l»  w hich  form  
r o o f  o f ' t h e  hquéduot» and» u n lik e  th e  o p tio  lo b é e  o f  th e  
suhmammala, does n o t o o n ta in  a  v e n t r i o l e  # T h e ' è o l l l o u l l  
a re  fUâod w ith o u t overla% )ping, a o ru o la te  au lo u a  dem aroatlng  
them  on th e  eu rfao e#
Gompaÿlng nov/ th e  o p tio  teotum » th o  to r u s  s e m lo lro u la r lo  
and th e  o p t ic  v e n t r i c l e  in  th e  r ê p r e s e n ta t iv è  b r a in s  Of th e  
v e r te b f a te  s e r i e s  i t  I s  e v id e n t from  th e  above t h a t  th e  
o p t ic  te c tu m  in  th e  f i s h  and th e  f ro g  subm ergés th e  team s 
s e m lo lr o u la r l s  c o m p le te ly  ( F ig *46)* I t  h as  begun to  r e g ro s s
in  th e  l i% # a  » In  w hich th e  m ost c a u d a l p a r t  o f  th é  to r u s  
se )]3 lc lrc u la rls»  b e in g  r e le a s e d  from  th e  co v e rin g  o f  th e  :
o p t io  t0CtU3%» a p p e a rs  6n th e  s u r fa c e  beh lhd , th e
>.:W
'  '  I
'
s:''i
   !  ' 7 m s    ' #
;   _ -
th e  fo re rm m é r  o f  th e  I h f o f lo r  o b i l ïô û l i is  o f  th e  momnals,
;  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .T h is  p ro o esa  o f  r è g r é s ê io n .haa reached  I t a  b llA a z  Ih  th e
'  4#|Emarnmala w here th e  a u p e r lo f  o o l l lo u lu s  (h b w lp g b u e  w ith  th e  %
o p tio  teo tum  o f ' t h e  eübmanmàle) l l w  e n t i r e l y  r o s t r a l  to
th e  In fe r io r '' o o l l io u lù s »  %vhloh l a  th u s  o o m p le te ly  r e le a s e d  ;%
o f  l t é  ooverlng#  The o b rp o W  b lgém lna o f  th e  ehbmammals 
a re  th h e  re p la o e d  by  th e  oorpo i'a  quad rlgem lha  o f  th e  moimmls
I t  I s  f u r t h e r  e v ld e h t from  th e  mbWe t h a t  th e  o p t io
,::
ÏÏI %lm b i r d ,  howeVQx* aone o f  thea©. sbiH ictuvoa, th e Xso p t ie  teotum » th e  to r u s  a o m le lro u la r ls »  ahd th é  b p t lo  V e h tr le le »  oah be p lao ed  w  a  è té g è  In te rm e d ia te  betw een 
th Ë t Of th é  r ê p t i l ë é  on th é  one hahd and t h a t  o f  th e
3 '
mommale on th e  o th e r  # I t  oan a ls o  be s a id  t h a t  : I n  th e  
e t r u o tù r e  o f  I t s  h ld ^ W à ln  a ll& W d i s  more a k in  t o  a  
mmmal th a n  to  a  b ird #
#
teo tum  mid th e  t'o fh s  é è m lO iro h la r ls  o f  th e  subiummals ap p ea r - #
#
i
t o  be hOmologo^B re é p è b tiV è ly  w ith  th e  Mammhllah- é o p e r lo r  
and i n f e r i o r  é b l l lo u lü é ÿ  T h is  v iew  o f  th e  hom ploglea o f  
th e  eubm m m allan to r u s  s o m io iro u la r le  w ith  th e  av ian  n u o le u s  
m eeendephalious i â t e r a l l s  p a ré  d o r s à l l é  and t h e  mammalian 
I n f e r  l o r  o o l l iô u iû e ,  though su p p o rted  by % p p e rs  (*81) and 
Hhbér and Oroéby (*80}'» h a s , however» been W e s tlo n e d  on 
em bryoiogloa.1 g rounds by Pahiogreh ( *B1) In  th e  developm ent 
o f  th e  b ird #
' iThus-, 4» gë tteàà l- 'a iï*a0iii0à t  w ith  de la n g e . < *10-) ,,.11j-.ôari -';,i:
"bè 0ottolu§©d; fvûm. tîi©' fot'ôgdiiîg a-igquseioh $lm% the : éVôtoMe#; 
Gf the. mammliaa teo.tmm mky have, heëïi 8hàt*a0tea'iéecl ’oy th.© 
following- ehemgeg:
i&) The. subâssœiaîiàa op tie  teotum. beo-rnie/tte 
süperioj?- sol-lleitlus of the aaîmriala •
■■(h) ®îè toyu# 30ftlol3fe«ï£a’ie  o f/ t l#  aabmWrnmla,
6a the otîiër '..h6a4 beoenî© the' lafevioV 
■oollioultts of the mèmhal'8 »
The lî ls to lo g iô a l 'stit43.es ■'o f the rôprssèïitàtiV©, hÿ&lae 
o f the-VsKtébahte; eè^’lès,.ihew,-that* the optl'e tee tm t-la  a l l  - 
oases'psesents làmlÉàt'lom - of ; the  ooàtaiheû'-Ofâ-iré ahd ; f lb a e s . ■ 
A ll pfeWh'm# wohice'Vs 'Ogheed Ori-this ■ polat » tottt^.'-ilasstfieS, 
the layeVs -a'iffoaoatlyiv-'■ ' Aooo's?flla,g'.. t6  the, Sfattisft-B.ohool 
(?, m # # » , *90» '9'Sj, »9S;'6aa '1.99,1. . .Rmpm .y .O a j# , *99
and : #  th e , .â'if f  ez'oat'' Ihÿ'eVh haVe he'ea aamibd
auaayioally  # '6 m..ylthla G titwafds-.la'all th 6 ';a©pi*6 B®at,aMve 
bx’ains '0 X9 ©Pt. i t t ' 'th s 'Î3'is?d,:'ii3ii©àè th is  has heea doae. ,it% the
#@Tea8 8 ' : o p # r l ‘« 9 .*. f  i'6m w it ho a t towhvds # W t rn S y se m m s-  
foa? the 0!iff©foso.&''--|.n.,-.th© ovd'oa ha,yo:'-b©oa given * The 
aathov;., .like' atGSt, of the. veoent ifoà&é'^s' has aumbereâ tlx© 
layevS ■ frojp''without'-'&w6x*.ds;* î'iit.thôr’ the. -layers ; have bôea 
©orhf la ted  w ith .the';-si* fmidAmahtil s t r a ta  -'.of ; .tîfe'-répt Ü4aa 
toétupVaS :ctès6Kife.ea -hÿ. -Huher and' Oroàby .(-*88-),.
( i)  stratufe;:;.6pt:1,bùmi (11) rstra tuÉ  fibro.shi». 
superfiùlttle» - '(iîï) stratus'ûrîsoù 'jn  'Oofttralà', ''(iv) stratum  
album ooïitralo, (v) otrotiwï gx'iseuiü porlvéîxtrioulüro, emd : î
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(f i)  W r# # ! ; f  lbr08W":!pë3%Wi$rl'6^^ ' ; 'en&',%iQ0by
■eïcoliïctôd,. compl'etoly'Wè'vôpe ■laÿéy,' tfliïci|,'
î ) e e a  oehèztaeteM :' "bÿ 'tK è  - a o th ^ - '- ^ a  ' ^6rm ; '%&8.. :I w #
q f . t h e . f à f  the' fq llovfln g  -^ea'sohs*-
Ci) fii%;ltt|iea?ffios't oells- ô? t h é ' . s t k à t î # : " 
oônalïitute tiie éjûeaajrïtial laÿ'03? la  iM'ôdtùï'UB ■ ■
( i l )  I t  -ïîâa' Bqeft obseweâ l^y the .ahthbï'''tha t th e  ■
, ©pôïiSfî?ial - OQllg? ' ,gl%é ' û f t  - tiï3?.ëaft ■  iîfeë '■ pÿ'oq^
■ %#ioh :raêiaté at» right'^àà^ie#
tb th'ë ir©at»iàiaiaf‘iW’faôbi Shèse -ÿeboessee 
are olaarly ; ôX^ 'iÆQnt' iiï ' the "fib llgayA',
Èïttâ hays h.ém  [.§®BG%'lhè& by ga^perà, iih b #  r-ahê.
C m s b f  â8' #3aÿ;';:'^hoôp8W@. /t.#.. - -
"  ■; :/8#ÿor#h0''ï'#Ém@wqÿÊ ;èf-:'thèlbfet'lo?téethîmi,-- 
Tîiei et3?atx3îït, aptio'ùfe ' la  thé author 'a  oplhibh, -appèara 
to  reeéivèr 'màr^iàal ôptieS' tEacÿt,.. wîîlçfc
reaëhae 'th@ qptid ^teqt'urtt 'yeîrtrO'i» ;aàcî- ;gra#W ily
s^reaûs lïï-a; ào#b:w.#â%%aI Sif.edtloïi»'":, f'-rX’iiié'-'ib-''alsô-4 
agroewent: EtltJer;, mia-OroBby C *88 ) '' who -1 # th # r  i'stb tfi
th a t' th©; i 'ih rë i  vèîî- th e i r  way behcl ' Inward s,Ifeq-fôï'Hi; 'syhapâ&s 
w ith th e ■ :ûèëÿQf‘^ Iày0 rs;'y'■ ’ '■ ' ' - '
Ih@ :'btrat#&r#iW08lm&a t.^ grisëhîB:'bubër£iélàile ; obaaiats 
o f a l# r m # ë ' d b i i ' - ' ' m ï â ' 4 f i b ^ e ' thëirrÀWiWl^  ^ in
the (I I f  fo r ont ronr osent a t iyo bruins C % ible ü ). So.wc of
tràm 8Ve:É*0o ëeem to  W loi%  to  th e  m erg lD al/O p tl^
t r a c t  ÿ th e  r a ^ l ^ l  f  ib rèÈ  app$ to  be la t r l i iè lQ  :ln
m ature  oTtendl-ng betw een th é  d i f f e r e n t  la y e r s  o f  th e  o p t io  
teotum * The r à d l a l  f i b r e s  a re  so oèii8%)iôaôhs In  th é  b i r d  
t h a t  th é  s tra tu m  h as  been  herëT O alled  " th e  re d  im l f i b r e  
la y e r "  by Greggs Ev:êhe an# iW ilym ( ^54) »
The a trâ tu m  g r le e im  o e h t r a ie  l i é e  e*&terzial t o  th e  
s tra tu m  , a lb im  o é à t r a l ê .  The ac#e la y e r  In  th e  blr%: hae 
been o a l le d  " th e  deép  ple:|glform  la y ^ " :  by  O rêgg,
EmAyn ( *54)# b u t t h i s  term # a lth o iig h  i t  i e  n o t a  m ienôm er, 
l a  o o h fiia i%  .s iûoè  th e  la y e r  i s  ypredom ihahtly  oompoéed o f  
o e l lo .  T h is  name .was g iv e n  by th e ^  p ro b a b ly  beoaae^ '^be 
lo y e r  l e  o h a ra o te r ia é d  by th e  p rêsm ioe  o f  a  d iÿ f u se  p lé x ifo r ià  
netw ork  o f  f i b r e s  b o th  in  s i l v e r  and Ih  m yelin  p re p a ra t io n s *  
The a tra t in a  alW m é e à t r a l é  l i é e  ex-W rnal t o  th e  s tra tu m  
g3?isem  g e ip iy # tw lo U l# !e « ■ #  #11 th e  ■j^'epreséatât'ilf©;,; '
te a ia s ^  I t .  I s  t h e  m o s t  e d à é i^ to ü 'q u s  o f - t h e  i f l h j ' s J l a t o i ’a o f  t h o  
o p t ip  ;teotum* 'S m all bund3.ea o f  t r a n s v e ra a  o b lig e e  
f ib r a e #  o h a ra o te r ie ln g  th e  lay er-, d e o u asa te  d .o re â liÿ  ^ziLthe 
p o a te r lo r  oom*%i88uro and th e  ùom alaw a t a o t l ;  v e n t r a l l y ,  
on th e  o th e r, han d , th e y  d o o u eea te  in  th e  d o z w l  and th e  
v e n t r a l  te g y ie n ta l debubaatlona#
The etra tim  grleeT m .p eriven triou laro 'an d  etratum  
f  Ib roa im  n é r iv é n t r lô û la r é  o o n è t l tu tè  th e  n é r iv e n t r io u ia r  
eoi)î|)O ïiôn ts .o f ' t h e  .q # .$ o  ÿ e q t W ; . t h e . f e r f t e y ' ,:i.ÿ '4 'àg5#?1)# ttto
‘jSMisiMpâMi&MKMÊiÊ&SSêSi.
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t o  th e  l a t t e r #  whlph^  ^ l^  jù a t  o u ts id e  th ê  épèW i^al^^ 
l in in g  o f  th e ib p tla ^  V^ Both th é  la y e r s  p r a w h t  a  ::
p le x lfo rm  netw ork  o f  f ib r e s *  The r a d i a l  f i b r e s  o f  th e  
la y e rs#  p a r t i o u l a r l y  o f  th e  e tra tü m  g r la e u m 'p e r lv é à ^ ^  
seem to  be oon tlnuoiie  w ith  e im lla r  f l b r e e  o f  th e  o th e r  la y e r#  
o f  th e  o p t io  tebtum*
Thé #t;patum ependynml^e l i n e s  th e  o p tio  v e h t f io i e  form ing  
th e  In n e rim a t la y e r  o f  th e  o p tio  teo tm i^  As a l re a d y  p ta te d y  
i t  g iv e s  o f f  th r e W ^ l ik e  p^obespee'tow m ?ds th e  p e rip h e ry *
I t  f u r t h e r  form e t h a  s u b # # ^ s e i i r & l  o rgan  o f W M  
N io h o lls  (*10) in  a l l  th e  re p ro a # n ta tl% e  b ra in s  of^ 
v e r te b r a te  a e r ie s *  .
% e  te c tu m  in  u ro d e le  \-ai#h^bla x(Èébturu#y âo 
to  B é r r ié k  ( i l9 ') # ' g re s e h ts - 'th 0  m o ê t ' 'p r i% i t iv #  -
fundm iém tal . .h is to lo g ic a l  patterhz/lh 'Tphylogehy;*' - A ééôÿdihg /  
t o  him th e  té c tW 'Ç p h e l s t s  of: (1) ah. e x te r n a l  f ib ÿ é  M yer#  
th e  s tra tu m  a ib m i, W  th e
s tra tu m  g r is e W )  th e  d eep es t, c e l l s  o f  Which fo W  th é' ' '. '
ependym al la y e r s  The m ost p e r ip h e ra l  p o r t io h  o f  th e  ,-
s tra t ih n  a lh im  lé  ôomppaéd o f  o p t ic  t r a c t  f ib ro sÿ : w hich .4^
re a c h ', th e  .Ç orsC '^m M icl. Of the- tectum ^-_ _ th e ' d e e p e r  ' p a r t , .:W 
on th e  o th e r  hand f Which l i e s  iu$t. ;é% terhal to  the^ 
grIseum# f orms: th e  t r a c tu a  tocté'^pediméÇl% ;^ià p ro  o f
H errio k  ( *!?)*
With t h i s  idé.à':7ih '% ind l e t  '.us-. co h sid e r::-th C :'o b tic ''i^'éotum-:##
.V \
I; ' ; : : : ' _  ;' - - ::: : S3Ï3K3:. 'ff,:'/ '^  ' ' : '%' '' ' ' - ' - :; :
o f ' f l #  (plhoba) ; the.''lowest c'lasW'in'the/vea^^^ -Icihgdom*
It Is  evident that 16 the te le p e t  fish^ shlmom g h ff for  
example* the opt id teôtum shows more gfôwth and lemlhhtion :%0
them the uW deie, and presents tea  layers (Table &i) . The j
etratim  gionPle ( layer 1) fPrmè the most êùpèrf lo la i  layer  
and seems to rëoelve fib re s  from the marginal op tic  tra c t
veh tra ily ; but aobprdli% to  Mdo ( l80a) akoha frpm the r;'
torus lo n g ltu ô ln a lie  enter th is  la y e r /  The authô^z lé  In 
agroement with Biber and OrPaby ( *05, *54) that the
stratum pptibum(layer 8) Is not demaroatèd very d is t in c t ly
. :from the stratum flbréêum ê t  gTlBoUm sù p é r flc ie le  (layero 0 
to  6) * The ptratm i f  Ibroéüm e t  griaëùm éupérf Ip ia le  '
oonsléta of four c e l l  ànd fib re  layërs* Thé a tr a tw
oeùtralë (layer ÿ) là  very Hl^^deflnëd* The stratum àlbum
centràië (layer 6) là  %ulté d lé tlh çt#  Ita  f ib r e  bUhdWé
eaterW g thé êtratiim # i 8 0 %m porivezitrloulare (layér 0) on
th e ir  way tô  thé tégËèhtum* The. stratum" grieeüm . 
periVehtriPùlërê le  v # y . ooùéplpuoué .aiiâ forms about onè- 
th ird  the to ta l  thiblm w é o f the Pptiè tectum. I t  ré ta in s  
e t i3 i  to  eômé èxteht the prim itive character o f the urodele 
optio  teotum and oonèleto o f olPedly pàPked;ànd deeply 
etalnëd opllê* which haVe not been found arranged in  p a r a lle l
lamlnUe as euggedted by Bubpr and .(hrbsby ( *55, *5@a, *54) *
Unlike' thé frog and IMard# thé Idyer apppws a lhgle  without
any laminatloh* Unlike the other veitêb ratée  , .a êtratum"- " ' ' .  ^  ^ ' ' ' ' ' '  :
f . I W o s w i  ' ' # ,  :h o w W # ',-  ' àbaëm t:- l a  ' t&e-. aâlm om  .:•’
p e i T . 5 * M is-is  ■ l ï i  aèPèém eitB  \ ¥ i t h  Eamon- aiift îte m o tt 'y  C a |à l
( *Ô9 an.a KejpMfe, ïîù’bsé aa.â GtëMw ( -00 ) « &.
# i s à g ^ è e m m t  'w i t h  .E aggeB a , HuTass* a ttâ . G^Josby ( ) .  t l i è  : a ü t h o r
f i a â s  t h a t  t h e  s ' t i ’a t u t t  e p ë n â y ff ia ie  ( l a y e r  10 } l a  v e r y  '■$
i ï i d è f i h i t e  ■ ô g req p t i n  t h e  3? sg i'o n  o f  t h e  to î f t t s  I q h g i t u â l n ' a l l s . " $
f à s s i h g  hoxf t û  t h e  t y o g  { an ip îïife ia ) â t- i s  © ÿ M e a t  t h a t
t h e  i J ï û ô s s s  of- 4 © y Q lo p m a t a n d  g ro w tli  h a s  a d v a n o s d  t o  a
0©‘j ? t à l »  . ■' f h e  o p t i o '  te é tu B i  M s "  aë w  f i f t e e r i  l a y e r s
( f a b l e i p : ) 8 . .S h is  i t t o r e a s e  in . tW -  m w b e n  o f  l a y o r s ,  f i n  t h i s
ro s? ffij.ls -  d u e  e k t i n f l y  t o  t h e  l à m i h a t l o n  o f  t h e  s t r f e tw a
g n is e ta a  .p 'e r iy ë n t r lo u ià 'i? ©  i n t o  • f ly ©  • e l t 'è f h a t ©  ' p e l l  .:àna. f i b r e
i a y e r i  ( l a y e r s ' w h l o h  e r e  t h u s  w e li ;  'd # 8 'lo p e d .. ': in .
t h e  f ro g - .  fh e -  - o ë l l a  ;o f thô.--s-ti’àtu® . é r i s 0 'U ïa ''.# é r iy a a ti’' i o t t l a r e  { .j
r e s s w b l e  tho .a .s  o f  the* f i s h .  ■ f h e  a t i a t a m ' f lb .ro s u if t  ,_'j
'W r l v e & t r i o u l a v e  ( l à ÿ é r  1 4 )  # w h lo b  I s  m b a e n t I n  t W  f l S h ,  /  j
'  .i s  % u ite  è l s t l n ô t  M  t h W  f o r m  Tho o t r # u m  o g o M y m u le  / '  j 
( l a y e r  1 5 )#  t & l l k e  t l m t  l â  t h e  f l e h *  1$ w e l l  d e f i n e d  I n  t h e  :C j
f r o g  an d  I t s  t h r e a d 'f ' l l k #  ÿ ÿ o o o é à é a  a p r e a & ln g  t o  t h e  p o r l p h e r y g ^ ^
aï»© ' q u i t e  © y ld e i i t  . ' f h e  m o s t, su'ijex’f l o i a l  l a y e r s  '( 'l a y e r s ,  1  t o ' ' . . i< N
8 )  £07© ho.ffiOl'ogous, v 4 t 'l i  t h o s e  o f  th®  f i s h , ' b u t  show  .th e  ’ ",l
f o l l ô w i s s  â i f f e ' î ’.eftcèe 'î '
( i )  f h e  s t r a t u m  a lb u m  © e n t r a l o  . ( l a y e r  &}■ i â '  .more'
,d e v e lo p e d  ô 'O ttta iM îig  a . ^ s f o a tê r  m u m b #  J'of. f - i b i f s . ' :V;y|
ïhAiÉkî&X 1.,: - -.£js4.
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(11) file  gfcratüA gÿlséüi© cen tra le  ( la y e r  7) p resen ts  
a broeaex»,ô é l lu la r  ’ zone anû shows more marked 
developm ent.
( i l l )  .îi?hfe. è s l l  lamlbae ( la y e r s  3 and 5) o f  th e  stratum  
■ jîlhrosum é t '^ r l s e t e  a u p erfj.c ia le  m.'e very  
in d e f in i t e  e o h s ia t iïjg  o f  few er c e l l s  sc a tte r e d  
very  d if fu s e ly *  th e f ib r e  la y e r s  ( la y e r s  4 and 6 ) ,  
ott th e  con trary , are q u ite  ev id en t and appear to  
.ooï).talh- a . s l ig h t ly '  g rea ter  number t f  f ib res*
( r e p t i l ia )  th e  p rocess o f  growth has 
advah'cedr'still-' furtheÿ;*' fh e  o p tic  tectum  now c o n s is t s  o f  
slsctdCn laypya ( fa b le  l©))'*. The stratum  zon a le  {la y e r  1 ) ,  
w h ib it,'aCéoÿdltis :'to th®. hùthor, forms th e  most s u p e r f ic ia l  
la y e r * ' i s  sa id  to-We'''dliaent by Sfiiber and Crosby ( *05, *33a, 
»iH)t The streth#'O pticum  ( la y e r  S) la  w e ll  d eveloped .
The s t fa th p  fibfO sum 'è t  griaeuro a u p e r f le la le  ( la y e r s  3 to  7) 
c o n s is ta  o f  f iv e -a l t e r a a te ;  C e ll md f ib r e  la y e r s  in stea d  o f  
fouSf as in  th e  f i s h  o f  In th e  fr o g . I t s  d if f e r e n t  la y e r s  
are not only-, increased'- in;'numbCr but a ls o  p resen t more 
marked'growth and -d e f in i t io n  « The stratum  g r isem i central©  
( la y e r  8) I s  itore developed in  t h i s  form than in  th e  fro g  
and fori® the brcad1g!0t.> c e l l u l e  zone o f  th e  o p t ic  tectum*
% e stratt# .-a lb h m ;cehiValO '- ( la y e r  9) in  l i k e  manner shows 
mCVe/-grcV%h''-#d'-d#%l^ h g rea ter  number o f
f ib r e f l ,  -fh’e - 'c lr a h te  p er iv en tr lo u lk re ., as in  th e
trô®»v $ è m a l # 8 / # '  fiVe'- a i t à m a t #  c e i l  -%#': f  i# è '''lG y e r# ':
{ ia y # rs -  i 0 ; t é , l 4 ) '*  l à y # #  l l - 'a h d , 1 3 y W c % i^ rm Ç re " é e # l% #  l a  
th ls v fo rm ’th a n  l a  th é 'f r b g »  The ë tra tu m  flb roètm '.- '.’ 
p e r ï y ç a t r l e u î é r é ’ { ià y e r  i s l '  é p h è lA s  - ë f  à  s in g lç \lc y é ï> :;b f  
plbx;iïé3p.,':fih re .i  and l e  &#.© dévalopéd- l a  th e  ' l l z â r # ; t h e h  
In  th è ' frô g »  : Th# p© rivèntrlm ilèr---iayërë 'h re-'V erV --'A Ç ïï 
h e t t ç r  a#v#l#@ é- 'Is. V,h#' lisEsopâ.'than.' la- th è  o t h # ' '# p r h # # # a t- lv c  
b r a i n s  -;6f' t h e  v é r t é h r a t a  - s e r l à # .  ^ Th# - # trm ti$ i  - ep eàaÿ m ai#  
{l-ayer. lé:) âùès' -not: gæéséàt.# 'how ever, any m a rk # '''Ohhhgè' and 
ÿeaeïBhlës t h a t  o f  t h e  ftojg*
: ■3h:.'th#,.6bB® #tl#::;fb^ - t t t v e s l . th#" p ro cess. : of'^developm ent :
'  PI    .  :  . . ' . . .  \
end .|^o#h 'has #rô'##Ss#d' a îùrthér stop, ' The optl# -teetnm: 
h a a f - a lk ts s t f  l a y e r s  W '.ln  ' t h e  li#aîd-''{®ahlé-'l'Q>l'; hUty-' W l lk e  
the 'latter',; the- périv#htrl#nl#'''.#ll. and fibre layer# '
( la y e r s  '14 ■ a n d -is )  -'are markedly r e # # # .'#  'The 'Stratum  
f i h r o s u m ' 'e t - g r l s e t # 'a u p e m o l a l e : *  on  ' t h e / 'o t h é r : -hahd', I s '  
m o s t m # k # # y  'd e v a lb p à d  p r e a a n t iü g ' t h è  ■ g r a h t a s t '  h u m b é r -Of 
la m in a e  fo w ia  th ro u g h o u t  th #  v # r t e h r a t e - s e r i # s ' ' ' i n ' t h l s '  ■ 
s t r a t a » * ' " i t ; 'p r e s e n t s  n in e  a l t e r n a t e  ' 'o e l l '; a n d ''i lh r e > ? ia y e r s  ' 
( l a y # r # '8 '" t o '‘'l0 ') ''form ing-'ateOUt h a l f ' t h e '■ th iek h 'ésa ''n f . th # . ' . - 
o p tl# - ' te o tu a '* ' ' ■ 'The-' s t r a tu m ''o t t l# u m '' .('layer,.'.';! 'h a s ” oOme t o  
th è "" su rf ,a e e  I n ' th e . -hiri'.'-i'0#a3 'ln 'g ''the B®'st '.'9ùperfieiai'-'=  l a y e r  
Of " th e  ::Ç|(t:'to ' t e e t W ' '- . '# ! ' I s  ais'O  ''"very ^ - w i i . '  d ev e lo p ed '^  --. # e  
' s tra tu m - . t e n a i #  '.'of'• ' S t i n  ■' l o v e r  foitiS"' ■ i s  : e i t h e r ' ' t o m p l o t e i y  ' 
a h s e h t■# o r '- 'h a e  h feén  ' repiaoeâ: e u t i r e l y -.'hy-^ 'the'-fopt.ie'.'r - l t r e s
■m-
t w  é ë & t r ë i # :
'fasëïsë' hëÿ"€ç'-ite:#iltè;'rat- W ë#âila)i .We/ hlgheat 
o l a ë % ' i h v t # l - V ë # # r à t a '  # y i # ë ù y ■ 
lamlaat|.0a^  çf''t #  aupaMof ; c é l l im i iu S ,- '  is ' r#ùé#i.'Ofto#;again 
and':###: 'W&'-Çnly ieh .iayers, TKè-' fuwlëméittêil ' eirat'a--éf
t h e  ëu b ià É a p a la  I l l  . . r e p r e s w t #  In ' -t h l S  - i # m ' ,  % t'' V i t h
c e r t a i a  - t b a l r ' 'h o m o lo g ie s - haVÇ; b ë é t t ; shown,
-la T # i # '  lo >  ■ The; é#a#m 'opendym ale'- ( là y ë r v IO ')  :' 11$##'"^^  
a#éduêt';;f@#ing layer-'^ 'Of •the-'-'Suf'sÿïé^ ^^ ..
c o i l l Ç u l u #
l ' S  V S # y
arohltSot##' Qt #'"'#ry diffUSç''
i w l n a t ' l o n  'ihdëfi^ ^
( l a y s r .  0 )-,/a M  ' ' # #  h o m o lo g o u s
w i t h , :  t h e  ' s t r a t u m  ' g r i s ë W ' ' # & ' # # # - , m d -  a t r a t u » ,  a l b i # # # # # # '  ‘ S  
r # a p # t ! t è i y î ; o t l ' ' t h ©  s u b r Ë W & ls ir v  t h e .
s t t p a r f ï l i e î i ;  : # & # $ # ' ; # i s a u m .  ' # d ' - a t r a t w % # # u m
'  r  ' t  ^  ,  .  k  .  '  '  '  ‘ ... -  /  . ' 4. ’" ' f '  ■' ■•• ;  1
m#l#a):'il#^ersr 4; ;B#a|),.raM«S#ht(the fSWW#a!l#;Str#um
I n  t h l e ’ . - f o r m » :  - - T h e : o # l o u m . # à 8 v o C o u p l #  - » # e a p 8 r -  
pOS'lti#' ,W;thO''WltS: ' fat' .aud- is  - formed - by'iSyèr' ftd
o f  l a y # # ”â; # r # ' ' t h e -  f l S h ,  - fto g v -  'W d
‘-■it
- -
iûA iùÇ tlén: th e  ;-:|
prO ^esè: c i '  év o ju tièa ; #he- V er teb # #  -Il
it s -  th e  $ # # 1 1 % '-eh#,' th é' âytS^Mil'und^
reauèti0n 'O hos“''asàln'.in. th e
th e  'piéeeè) # # g è ' tp  f l # à #  ie y h r a  ' in  thê'- frOg*'h  
#  tiiÇ'-'liéaÿd' -Md th é  ' h#d'* hât* ■
' - th e  f i s h '  t h e -':#rü3riBÔËfôircu là r is--h o n sié t3 ..0 Æ % ' 
aiéd'iai-‘hïiâ - ©mlhShèëy ' 'ThW '-
eta ted '' h irè a d y -, _ fttsë s  ■ w ith' - t h e ValVula O f 'th à çÇ h r ib è ilte  
'sepsœàt'&g'thereby ' thè; ;.ktt#UC#vfrom the- eptlç!':Vèhtrlele»'
;T h e 'la terh l eÈlh:#éG;-;('émlhëht#$ i # è *  i ik e '  ih( th#" 
'p e r l# h # iù u l# f '  ' gvey.' ih  the'- f l o o r  ' o f t h é ':-optle:''V0httiole 
'eut •eoâthina "eh èggr'é'gated./'m*#' ô f  é h liS ' :'# h é lh t.# g '' é f  ' ' - 
(1) âaieomplète-1 # r ip h é t .# '  e h p ih i# ;h h h è :O f‘Vhÿy 
paoiçêl ■ 'ahci'* à e e p iy  ■' s t  hiii#'*' oeÿ-lë ''h';'oih'trei'; rfg^ ■ ■
■whèr'é:-'-the : é e i l h / # @ t ë # # e f # ' " & # # #  ' ' Ifcvhaé'###;<'■
Celled'' th é ''h W lë # . 'ia th r à lis '‘-3#Ç enolj#hll ' 'ih" t e l ^ i t s .  •: ■ 
(H errieh l ■’^ 17f" -'lapfêis:^''‘'Wher''"'## eroshy,i.. Th&'o'eii#
& t  t h e / ' ' # # p h # e ! : '# p # ie r ' 'h e # ' ' ' # e # h ie ' ' t w
'thié*«ohe.''iâ;-'e#tM ùoiie*'- ' 'Thh- 'regioh! h#tw ee0 th'l8'% hçiéh#
#&; -the'f.#htr#ulhr:'ep@hdy@% 't%  ' y # # e h t h i ë h l # ( ^  -
V e % % # r # ; . - '% Thh'' h # # r % ' 'Of'(  ^ o f  th e  n u clear  m aas'ia
o o # # te d ''v e h tr e * 'ih te r e liy ,' ' .# t#  'fa sc ic u lu s  lo n g itu d in e i is
'y-/;-
iàfcàÿàytis--(;4louitiièi^ $###;##):, ‘ ’ boea
'iË%u,b.|KP' ■  -
fà© là' #^hW''-6Gim#tèâ- #i%h'''.#ë''fi#6à''\6ÿ;:46%-
siràfaa ' àlbmm"- 'üpiAràlé ' of thë- 'àpt W ' #È#f
iü"th@ Và:Pii8 @ Wilàif # 1 #  là * ' ' "■^'
■;Mi'tîià.^ fà*oa^  t'^ é'' te#às ' a '
aaoiiai*' %aâ8'''Qÿ#iet'ln#' of (ij:' #  ' ' gaWpWMi-y
Wi)8#@ÿ moae-, anâ-'Hi) a aaépst^  èoalfàl 'fégioa» ' $a'@-aàlla: 
èf tüe'Q%sM3:at?-'âén©i 1%' tha' f  l$h; éfe/elàslW, paaî|èâ,.’-aaçt
âtôpiÿ ataâttéai ■ #ey'#BembI%' iiioké of't#^ 
gafiteatjfi'oaiaj*© of- t&a-'èptio taoiaa, #iah' ' là ' ' ia # à t ' 
àoiiti'Mttous wlàlî liié ■oafs'aisr a©»à* ' ';tà''a#aaiWàt
vrlliii ‘Kappë»s', ’ fitiïiar■' #id - 'Gfoaby ( '#')# ’ ■' f&'©'■ W a##; :fë$loa, 
uallîca $hat 'of %&q f'ià#,' pàfllÿ ''#1% 't#: '#%f
gspisOto poyivontfiG'al#»' # 1  ; wltsii lüô- -at#aiim ##àtm  ' »
et 'altim ààatfal@(.of'- tüe''optlo:'''teqttÿi, ' i&e eapsaia#-:'### 'la 
abseiït'ôàttial'to th# site-o#'faalo'fl" o f''ttt©' tori'' ae#,'©#oü.iâf'ea 
mo': '#twom''''0f'-'fi#08'' 6'f thè- # 0 War -w # y . #ré:')#t#lopea: 
thàâ'-'ià' tüej-iflâ'h* ià' op#éOt#'''f eatrally ' 'ma^  ''l'ht'ef 1$%^ ^- M #  
thé ''the 'ia t#a l .l'a#l8##''Wi'
whiéh>;'-as;''ih-thé 'flèh,'_'liés-'0#'th# 
thé nâoîéaf 'mSà ''%$-''W#éétloh''0# t#'%eÿ##:'#l'th'"
féllôw’'>éf 'thé ■'éppoait'o al&é'/l'É'tmro'- màÿhë^ !'-ih'::#©='#0g than 
fléh; ■■, thté 'haé' 'hééjh'':f#théf''#élp# hy the' faaion of
': " ■ , - , ;  ;  , '  ^ ' ■ '  - 'L
th e : 'ÿaàpéo'##-' tOi>l':' aéaâèlrÿhlafèB'. ' ' % 1# '
n a i 'f e t  'th a t 'h f 'V th é  f t # ,  -l è ; l h t # â t # l y  -
h é ti# rh < "6 f-tW ' a tfâ th m  '#È8éhm  # r # é n t r i # l h r o  o f  th e  o p t ic  ■', 
tèctufe ' . -  '
' ' : • ' Ei'i-thé ' l i t a f â '  th é  -cybO"'' mâ. ■ f'i% #*»##4tQ 0tîîràs~-'ôf 
the ■ 't# # ;' àêm ièi#ülhf thosè '■of'.-thé'-;frC®''îa,V'i#epal,
fettt thé. mhtwôpB of fih fe s  ' hppÇhPé to ‘ .h»:- more 'i£it'#Ct''‘th '#  
t h à t 'y #  th é ' ffo g * ' "ÿm pthcr, t h é  .hétiŸôPk'^-' # i l k é y t h a t { : #  .th é  ' 
f.p6g"j ;lg'y#ÿ-. ia,tijîiht.è'iÿ- ééim ëct,#. ïfith: thé,- é im ii# , 'hétwçfk ■ '.- 
of thé étp'àtüà fihpéààm ' of', thé':' Optic -
t e ç t W  'as.:wsli'âé-'w i'th  t h é t '- o f ' t h é  a t f atim $ # #  -
# ; : # e : : ^ # # . â é i # # # :the :h # l@ #  - m é@ # ç# h a # o h #  • 
l a t e f a l i é 'p à p s  â o p à a i ih '- pééém hicé thé- 8 h h # a m ih i i#  t ô # # .  
c e rà i 'c lfo u i'h fts  '# 4 '  û o n a é c tic h s  'îhji' i s  'horaoloeoua
witli'!'th®''iatt.©fv ' $hi@ : l8"' la  a^pcemcmt ' t f l th  ' ' # 1 # #  ''Kappéfà  ^ >
(lÊiî:-|. - ' - 'ih^ythé' # h #  ' I t- 'C o n é là tà , Qf
p é P ip h e m % 'c # m t# /j, ' '# &  ie e p ê r  c # t # # # ë g l # i  ■ f h a . .
û u th o f 'h a s ' !ë h 8 é p # a \tM t'''th é \Ç ,# 'W ^  éapaU'î#0®€>h#.Of- t h é  ..i
C th # :';a# W # à ia .'i@ # @ ^ ^ ^  'im % th ia ''fç# '^  ''h3;k:':flhÿ#^.-  ^ î h i a  i 
ia- W')'/#... who, ' !
hm##f:h#é" 'tésçfitéi.'é.;: c# a # #  'i##-h#a4stihiy©f <
a'izéi' hèitsi'' vf#'''4'èépé3‘'''c«htf«|:''ké#i#- ■!
m rç/à .ç^ $l# .èâ:;'th :# '''.# ''th é;#h è#''#hm  - '■:
-  889 *
t h e  s t r a tu m  g riseh R i p e r i v e n t r l o u i a r e  o f  t h e  e p t t c  te c th m  
b e in g  o o h t ln u o u s  w i th  t h e  l a t t e r . .  V e n t r o - l a t e r a l l y  t h e  
n e tw o rk  o f  f i b r e s  o f  t h e  n u c le u s  m é s e n c e p h a lic u a  l a t e r a l i s  
p a r s  d o r s a l i s  i s  c o n n e c te d  w i th  t h e  l a t e r a l  I f ç m ls o u s  and  
t h e  t e o t o - b u l b a r  t r a c t j  w h ic h , u n l i k e  t h a t  o f  t h e  o t h e r  
sUbmamraals, c o u r s e s  t e n t r o - î a e d l a l  t o  i t , The a u th o r  
c o n s id e r s  t h a t  t h e  # e n t r o - m e d ià l  p o s i t i o n  o f  t h é  t e o t o *  
b u lb a r  t r a c t  i n  r e l a t i o n  t o  t h i s  n u c le u s  i n  t h e  b i r d ,  i n  
c o n t r a s t  t o  i t s  V e n t r o - l a t e r a l  p o s i t i o n  In  t h e  o t h e r  a u b -  
m m m ials, i s  p ro b a b ly  a s s o c i a t e d  w i t h  t h e  T o n t r o » l a t e r a l  ' 
s h i f t i n g  o f  t h e  o p t i c  l o b e , a l r e a d y  m e n tio n e d . The n e tv ro rk , 
u n l i k e  t h a t  o f  t h e  f r o g  a n d - 'th e  l i a a r d , IS  c o n n e c te d  w i th  
i t s  f e l l o ^  Of th e  o p p o s i t e  s i d e  th ro u g h  t h e  p o s t e r i o r  
com m issu re  a s  w a l l  a s  th r o u g h  t h e  t e c t a l  and t h e  te g m e n ta l  
d e o u a s a t io n s .
In  t h e  w h i te  rat t h e  i n f e r i o r  e o l l i o u l u s  p r e s e n t s  an  
a lm o s t  a liY illé r h i s t o l o g i c  a l  p i c t u r è  t o  t h a t  o f  t h e  n u c le u s  
m e se n o e p h ftlie u s  l a t e r a l i s  p a r e  « o r s e l l s  o f  t h e " b i r d  a n d - i s  
c o m p rise d  o f  a  n u c l e a r  m ass co n s 1 s t in.g o f  ( ! )  a, n a r ro w  
p e r i p h e r a l  c a p s u l a r  f i b r e  z o n e , and ( i i )  a  c e n t r a l  r e g i o n ,  
w hich* a s  in ' t h e  bird, i s  a  m asé ly e  a t r u c t w e  c o a é l e t l n g  o f  
d i f f u s e l y  s c a t t e r e d  C e l l s  and n u c l e i .  T h is  r e g i o n ,  l i k e  
t h a t  o f  t h e  f r o g  and t h e  l i z a r d ,  b u t  u n l i k e  t l i a t  o f  t h e  b i r d ,  
i s  o o n tih u o u s  w i th  i t h  f e l l o w  Of t h e  o p p o s i t e  s i d e  a lo n g  t h e  
r o o f  o f  t h e  a q u e d u c t .  I t  f u r t h e r  m erg es  r o s t r a l l y  w i th
. . r  .
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